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Nearty all the elementary works on Botany extant 
are derived from the Philosophia Botanica of Linneus, 
a work of great labor and utility to those who would 
wish to make themselves masters of this fascinating branch 
of natural knowledge. Its technical character, however, 
often proves appalling to many who would willingly be- 
come acquainted with the characters of plants, did any 
easier route present itself. ‘The first and most natural 
inquiry concerning plants is the nature and character of 
those beautiful objects we call the flowers; these, by va- 
rious interesting qualities, recommend themselves to ev- 
ery one. Their brilliant colors, beautiful forms, fragrant 
odors, and delightful association with the various seasons 
of the year, with the promise of fruits and of harvests, 
all combine to give them an importance, which no other — 
part of the plant possesses. T'o indulge this shorter route 
to the knowledge of plants asa science, after the mannér 
of Rousseau’s delightful Letters on Botany, is the object 
of the present volume. The arrangement of this author, 
and that of his well known editor, Professor Martyn of 
Oxford, has been the model on which the author pro- 
ceeded in the first part of this treatise. The technical 
a® 
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history of the herbaceous part of the plant, and the ter- 
minology as a separate treatise, have appeared to him as 
scarcely forming any necessary part of a direct introduc- 
tion to systematic botany, and all its purposes are prob- 
ably answered by the Glossary of terms given at the end 
of the volume, with the familiar explanations interspersed 
through some of the first chapters of the work; these, 
- with the aid of the plates and the explanations attached 
to them, it is hoped, will not leave much to acquire 
of the technical part of the science. To learn at an 
early period of the study to commence the arrangement of 
plants by their flowers, and to distinguish them from each 
other, as well as to contemplate their structure and ob- 
serve their mutual relations, is a study certainly far more 
amusing and useful, than a mere attention to the names 
and characters of the unimportant and unattractive parts 
of the vegetable. | 

I must also acknowledge, that, however attractive the 
-natural method of arranging plants may be to myself, 
I do not yet, for the beginner, know of any substitute for 
the Linnean system : and, indeed, its general prevalence 
to the present time, after so long a trial, is almost a tacit - 
acknowledgment of its convenience, if not of its superi- 
ority over other systems of arbitrary arrangement ; for, 
however natural groups or orders of plants may be in their 
mutual affinities, all classes and higher divisions of the 
vegetable system are now confessedly artificial, even a- 
mong the warmest advocates for a natural method.* 


* To those who desire to become acquainted with the philosophy 
and arrangement of plants by their Natural Affinities, no work could be 
so acceptable as the Théorie Botanique of the celebrated Décandolle. 
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_ Of the second part of this work I have but little to say, 
as it is chiefly an abridgment of a very laborious and useful 
work on vegetable Physiology, making part of a course of 
Lectures by Mr. Anthony Todd Thompson, published in 
London, and forming, in the estimation of the author, one 
of the best treatises on the subject which has appeared in the 
English language. But a very small part of the volume 
has been introduced, and that only on the general com- 
position of vegetables, and the structure of the principal 
parts of the plant, our limits not permitting any thing like 
a general system of vegetable physiology.* If what has 
been given should awaken a taste for additional know]- 
ledge on the subject, the following works may be consul- 
ted with advantage. Grew, on the Anatomy of Plants ; 
Malmghi, Anatome Plantarum ; Hales’s Vegetable Sta- 
ticks ; Rudolphi, Anatomie der Pflanzen; Sprengel, 
von dem Bau und der Natur der Gewachse; F’. 4. von - 
Humboldt, Aphorismen aus der Chemischen Physiolo- 
gie der Pflanzen ; Kveser, Mémoire sur l’Organisation des 
Plantes ; Mirbel, Elémens de Physiologie Végétale ; Sen- 
ebier, Physiologie Végétale ; Duhamel, La Physique des 
Arbres ; Hill, on the construction of Timber; Bauer’s 
Tracts relative to Botany, London, 1809 ; Riechel, de 
Vasis Plantarum Spiralibus ; Histoire d’un Morceau de 
Bois, &c. par 4.4. du Petit-Thouars ; Keith’s Sys- 
tem of Physiological Botany ; Supplement to the Ency- 
clopedia Britannica; and Mr. Knight’s papers in the 
Philosophical Transactions. 


* Recent discoveries have rendered some important alterations neces- 
sary in this Edition ; and the developement of the vegetable structure is 
yet evidently imperfect in accordance with these facts. 
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CHAPTER I. 
THE CHARACTER OF A LILIACEOUS FLOWER. 


To acquire a knowledge of the vegetable world, so 
pleasing to all observers, it may not perhaps be amiss to 
anticipate the dry detail of technical phrases,* which has 
but too often deterred, at the very portal of Flora’s tem- 
ple, the enquirer into the nature and character of this 
beautiful and useful tribe of beings, and begin, at once, by 
examining plants as we naturally find them, in the man- 
ner our predecessors must have done, from whom we have 
received their history. 

We ought then to commence by making ourselves ac- 
quainted with the common names of those plants which 
are around us; and these few objects, known by sight, will 
serve as so many points of comparison in order to extend 
our knowledge of the subject. 

_ Let us not, however, imagine that the science of Botany 
ends in the mere acquisition of imposed names; we may 
become acquainted with the structure of plants and their 


* A glossary of botanical terms will be found alphabetically arranged 
at the close of the volume, intended to answer the general purpose of 
a treatise on terminology. j 
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curious economy, like the human anatomist, without troub- 
ling ourselves materially with the particular name given 
to the individual subject. But we cannot proceed far, 
without employing something like definite language for the 
several parts of the object under view. 

We shall begin, then, by defining a perfect plant to be 
composed ofa root, of a stem with its branches, of leaves, 
flower, and fruit; for, in Botany, by fruit is universally un- 
derstood the whole fabric of the seed, and that which con- 
tains it; but we must examine more at large the princi- | 
pal part of the plant, namely, the fructification, a term 
which includes the idea of both flower and fruit. ‘The 
flower is first offered to us; by it is elaborated nature’s 
choicest and most wonderful work, the mystery of perpe- 
tuation; this complicated organ is commonly the most 
brilliant, symmetrical, and uniform part of the vegetable. 

Take a Lily or a Tulip ;—at first it is seen in bud, and 
green like the leaves ; at length it becomes highly and 
distinctly colored, spreads open, and takes the form of a 
cup or vase, divided into several parts. ‘This is called the 
- corolla, and not the flower, as in common language, be- 
cause the flower is a composition of several parts, of which 
the painted corolia is only the most conspicuous. 

You will easily perceive that the corolla of the Lily or 
the Tulip is not of one piece ; when it withers and falls, 
it separates into six distinct parts, which are called petals, 
instead of flower-leaves. ‘Thus the corolla of the Lily 
or the Tulip is composed of six petals. A corolla, con- 
sisting of several pieces like this, is called a polypetalous * 
corolla. If it were all of one piece, like the Bell-flower, 
Honeysuckle, or Marvel of Peru, it would be called mo- 
Betesaro7, having but one petal. But to return to the 

ily : 


You will find, exactly in the middle of the corolla, a sort 


“ This, as well as most other botanical terms, is derived from the 
Greek language, being in its structure most suitable to the composition 
ofsuch technical terms ; thus the present term is formed by the addi- 
tion of woAvds, many, to the arbitrary term petal. Petal is also derived 
from the same language and signifies a scale or flower-leaf, 
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of little column rising from the bottom, and pointing directly 
upwards ; this, taken as a whole, is called the pistil or 
pointal : taken in its parts, it is divided into three. First, 
the swollen base, with three blunted angles, called the 
germ or ovary, and which is in reality the fruit in embryo. 
Secondly, a thread proceeding from this, called the style ; 
and ‘Thirdly, the style crowned by a sort of capital with 
three notches : this capital is called the stigma. 

Between the pistil and the corolla you find six other 
bodies entirely separate from each other, which are called 
the stamens. Each stamen is composed of two parts, one 
long and slender, attached to the bottom of the corolla, 
and called the filament or thread; the other thicker, 
placed at the top of the filament, and called anthera or 
anther. Each anther is a kind of box or cell, opening 
commonly on either side lengthwise when ripe, and throws 
out a yellow dust, which has often some odor, and this is 
called pollen or farina. 

Such is the general analysis of the parts which constitute, 
not merely the Lily, but any other flower you may meet 
with. As the corolla fades and fatls, the germ increases, 
and becomes an oblong triangular box or capsule, within 
which are flat seeds arranged in a double order in three 
cells or cavities. ‘This capsule, considered as the cover 
of the seeds, takes the name of pericarp. In the ‘Tulip 
the second part of the pistil, or style, is absent. All these 
parts of the flower, and inthe same number, though dif- 
fering in size and form, will also be found in the single 
Hyacinth.* The same parts, as already observed, are 
found in the flowers of most other plants, but in different 
proportion, situation, and number. By the analogy of 
these parts, and their different combinations, the families 
of the vegetable kingdom are determined ; and these an- 
alogies are connected with others in those parts of the 
plant which seem to have no relation to them. For in- 
stance, this number of six stamens, sometimes only three, 


* For a figure of these parts as composing a liliaceous flower, see the 
First Plate, 
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with six petals or divisions of the corolla, and the triangu- 
lar germ with its three cells, determine the liliaceous tribe 
in its most extensive sense; and in many of the most 
conspicuous genera, the roots partake more or less of the 
nature of bulbs. That of the Lily is a squamous bulb, or 
composed of scales, disposed in an imbricated order, or 
laid over each other like tiles on the roof of a house ; in the 
onion it is tuntcated, or consisting of a number of coats 
laid over each other circularly ; in the Tulip the coatings 
are so indistinct, that the bulb appears nearly solid, and so 
approaches the nature of the tuberous root; in the Crocus 
the bulbs appear to grow over each other, or, more prop- 
erly, beneath each other, for many bulbs have apparently a 
tendency to descend as long as the soil permits them ; in 
the Colchicum they grow out side by side. 

Bulbs appear often, if not always, to be produced by 
the subterraneous continuation of the bases of the leaves, 
taking upon them a thick and fleshy consistence, and thus 
containing within them resources of nutriment for the 
plant they are destined to support. In the squamous 
bulbs, also, each scale often appears, like a bud, to possess 
_ the germ of an independent existence, so that the species 
may be increased by planting them. Bulbs have a_proli- 
fic faculty superior to buds, with which they have been 
compared, as the scales themselves are capable of budding 
and growing; but ordinarily the bud perishes if taken 
from its parent trunk, excepting it be done in connexion 
with a small portion of the liber, or inner bark, and be 
then ingrafted into the trunk of a similar species of plant. 

In the bulb, all the nutritious, or cellular part, is carried 
inwards by the circulation to the support of the bud or em- 
-bryon plant, after which the coats shrink, and at length 
_ turn into those brown scaly coverings, destitute of mois- 
ture and of life, which we observe around the Tulip and 
the Onion. 

The Lily and the Tulip, which we have chosen to ex- 
amine because of the conspicuous size of the flowers and 
their parts, are, however, deficient in one of the constituent 
parts of a perfect flower, namely, the calyx, which is that 
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outer green part of the flower, usually divided into parts 
or small leaves, often five in number, sustaining and em- 
bracing the corolla at the bottom, and enveloping it entire- 
ly before opening, as you may have remarked in the Rose. 
The calyx, which accompanies so many other flowers, is 
wanting in the greater part of the liliaceous tribe; as the 
Tulip, the Hyacinth, the Daffodil, the Crocus, and Snow- 
drop, &c. and even in the Onion, Leek, and others, which 
are likewise, generally speaking, also liliaceous, though 
they appear so very different at first sight. In the whole 
of this tribe you will remark that the stems are simple and 
unbranched, the leaves entire, never cut or divided ; ob- 
servations which confirm the analogy of the flower and 
fruit in this family, by the prevailing similarity in the other 
parts of the plant. By bestowing some attention upon 
these particulars, and making them familiar by frequent 
observation, you will be in a condition to determine, by an 
attentive inspection of a plant, whether it be of the liliaceous 
tribe or not; and this without knowing any thing of its 
name. ‘This is not then a mere labor of the memory, but 
a study and observation of facts worthy the attention of a 
naturalist. 


CHAPTER II. 
OF CRUCIFORM FLOWERS.* 


Severav plants of this very natural family are common- 
ly cultivated for their beauty and fragrance, and may be 
readily known by the four petals they produce in the form 
of a cross, from whence the order bas derived its name of 
Crucirerx. ‘The only difficulty against which you have 
to guard, on this, as on all other occasions where you ex- 
amine the luxuriant prpcneions the garden, is the em- 
ployment of those monstrous flowers which we term double, 
as in the Pink, the Rose, the Stock, and Wallflower, 


* For an illustration of this family of plants, see Plate 2. 
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in which the stamina become transformed into so many 
petals, or even give place to an almost innumerable quan- 
tity of these organs, bearing no proportion to the ordinary 
number of stamens. In what manner this change is pro- 
duced may often be perceived on examination. Some- 
times, as in the Hollihock, it is the anthers which are 
transformed into petals, but more commonly, as in the 
Stock and the Rose, the flat filaments become petals. In 
the Water-lily (ymphea) the filaments are always a kind 
of petals, and differ but little, except in color, from the 
true petals. 

Having premised thus much concerning the nature of 
double flowers, let us now proceed to the analysis of the 
flower of the single Stock-gilliflower or Wallflower; and 
here you will immediately perceive an exterior part which 
was wanting in the liliaceous flower, namely, the calyx. 
This consists of four pieces, simply called leaves, without 
any appropriate name expressive of distinction, as that of 
petals for flower-leaves, unless we adopt the very mod- 
ern term of sepals for these parts, as is done by several em- 
inent French botanists. These four leaves, in our plant, 
are commonly in unequal pairs, two of them being enlarg- 
ed or swelled out at the bottom so as to exhibit a very 
sensible protuberance. 

Within the calyx you will find a corolla of four broad- 
ish or roundish petals disposed opposite to each other in 
the manner of a cross. Each of these petals is attached 
to the receptacle or base of the germ, by a narrow pale 
part, which is called wnguis or the claw of the petal; and 
above and out of the calyx spreads the large, flat, color- 
ed part called the lamina or border. 

Each petal, you will observe, instead of corresponding 
in place with each leailet of the calyx, is, on the contrary, 

laced between two, so that it occupies the opening space 
esa them, and this alternate position is common to all 
flowers having as many petals as leaves in the calyx. 

In the centre of the corolla is one pistil, long, and some- 
what cylindric, composed of a germ terminated by an ob- 
long stigma which is ézfid, or cleft into two parts, and re- 
flected backwards. 
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The stamens in the stock are remarkable for their num- 
ber and proportion ; there are six, as in the liliaceous 
flowers, though only four petals, but they are disposed in 
two sets, namely, four by opposite pairs which are long, 
and another pair which are short, in consequence of a small 
gland being interposed between their base and the germ, 
and which also gives occasion to that enlargement already 
observed at the base of two of the leaves of the calyx. 

I say. that the number of the stamina is in this tribe of 
plants remarkable ; for, generally speaking, there exists a 
symmetrical proportion between the number of the parts 
of the Mower and that of the stamens, where the number 
does not exceed ten, or where the latter are constant and 
definite in quantity ; the principal exception to this rule is 
in the present class of plants, and in those with gaping or 
irregular flowers, which, though divided into five unequal 
parts, commonly produce and perfect only four stamens of 
unequal length, with occasionally, however, the rudiment 
of a fifth. ‘The Orchis tribe, (hereafter described,) so sin- 
gular in every thing else, have also, it is true, only two 
instead of three or six stamens or masses of pollen, and 
the Grasses three stamens to a flower with only two parts. 

But to finish the history of the Stock.—It is necessary 
to observe the changes produced on the germ, after the 
departure of the flower; it now lengthens very considera- 
bly, but remains narrow, merely swelling a little with the 
growth of the seeds. When ripe, it becomes a somewhat 
cylindric, but flattened pod, called a silique. 

This silique is composed of two valves or parts, which, 
at length, fly open from the bottom upwards, and their in- 
terior sides form so many cells or chambers for the re- 
ception of the seed. ‘These cells are separated from each 
other by a thin partition, called the dissepiment, and the 
seeds, which are in this plant flat and round, are arranged 
along each side of the partition, alternately to the right and 
left by short pedicles to its sutures or edges. 

Botanists distinguish the cruciferous flowers into two 
orders or sections, from the distinctions apparent in the 
fruit or seed-vessel. ‘Thus, the first order comprehends 
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those which produce a silique or long pod, as in the Stock, 
Mustard, and such like. 

The second contains those whose seed-vessel is a silicle, 
or small and short pod, as in the Cress, Candytuft, and 
Shepherd’s-purse, where it is almost as wide as long. 
The most part of these silicles or short pods present valves 
which are not flat, but hollow, and formed often like the 
keel of a boat; in these the partition or dissepiment is 
very narrow, and in place of being parallel with the 
valves, cuts across them or is transverse. ‘This character 
is not, however, uniform, or without exception, for in Luw- 
naria or Honesty the fruit is an elliptic, broad, flat pod, 
with the dissepiment as wide as the valves ; and in Mya- 
grum sativum and other genera, the valves instead of be- 
ing keeled, are only convex, and have consequently, the 
partitions nearly equal, or apparently so, with the valves. 
In fine, we meet in nature with none of those broad, ab- 
rupt distinctions, which system-makers are so fond of 
selzing. On the contrary, we every where perceive an 
interlinking of objects in various directions, not pursuing 
that regular chain of finite connexion, which some have 
thought to exist in nature, like a succession of units, each 
in simple connexion with that which follows or preceeds 
it, but each object is connected variously, so that a view 
of the relations existing among them would nearer resem- 
ble a geographical map, or a tree with its branches, than 
a chain of simple links. 


CHAPTER III. 


OF PAPILIONACEOUS FLOWERS.* 


From a fancied resemblance to the butterfly, these plants 
derive the present name. ‘The same tribe are also distin- 
guished with some botanists by the name of Lecuminosa, 
from the legume being their uniform fruit or seed-vessel. 


* See Plate 3. 
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The Pea may serve as a type of this very natural and 
curious family of plants. 

The grand division of flowers is into regular and irreg- 
ular. The regular, present a symmetry and equality in all 
their parts, each portion forming the segment of a cir- 
cle, as in the Rose, Tulip, and Pink, in which we per- 
ceive no distinction of the flower into an upper and an un- 
der part, no difference betwixt right and left; such is the 
case with the two tribes we have already examined. 

But you will perceive, at first sight, that the flower of 
the Pea is irregular; and that it is readily distinguishable 
into an upper and an under part. In distinguishing these 
parts of an irregular flower into upper and under, the nat- 
ural position of the flower on its stem is always presup- 
posed. | 

In examining the flower of the Pea, you will first ob- 
serve a one-leaved, or, technically speaking, a monophyl- 
lous calyx; that is, one of an entire piece, ending in five 
distinct leafy points, in two sets, the two wider at the top, 
and the three narrower at the bottom. ‘This calyx, as 
well as its peduncle or supporting stalk, also bends down- 
wards, as is, indeed, commonly the case with most flow- 
ers at particular times and seasons ; for in rainy weather, 
and at the approach of night, the flowers close their petals, 
and droop from their erect posture, to guard, from the inju- 
ries of undue moisture, the internal organs essential to the 
existence and propagation of the plant. In this apparent 
contrivance of wisdom, the plant itself takes no instinctive 
share, as it is produced mechanically by the mere de- 
scent, or languid motion of the sap, induced by the ab- 
sence of the light and heat of day. 

Having now examined the calyx, (and examine you 
must, for yourself, if the structure of plantsis to be any 
amusement,) you may now pull it off, so as to leave the 
rest of the flower in its natural place, and you will plainly 
_ see that the corolla is polypetalous. 

The first piece is a large petal, at first covering the rest, 
and occupying the upper part of the corolla, known to bot- 
anists by the name of the vevillum, standard, or banner. 
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The standard being removed, the two side petals to 
which it adhered are brought to view; these are called 
ale or the wings, from their peculiar situation and appear- 
ance with the rest of the flower. 

Taking off the wings, you discover the last piece of the 
corolla,which covers and defends the stamens and pistillum. 
This last piece, formed, in fact, of two petals ingrafted to- 
gether above, is, on account of its form, termed the carina, 
keel or boat. } 

In drawing downwards this sheathing petal, you bring 
to view the stamens, which are ten in number, or double 
the proportion of the other parts of the flower ; these are 
very singular in their disposition, for instead of being so 
many distinct stamens, they have the filaments joined to- 
gether at the sides, so as, at first sight, to present a cylin- 
der embracing the pistillum, but they are only so in ap- 
pearance, and as the germ advances in size, you perceive 
that the cylinder is cleft above, and that the chasm is 
closed by a solitary stamen; indeed, this separation is al- 
ways visible at the base of the body of filaments, where 
one of them appears constantly separated from the rest. 

The next great characteristic of this tribe is in the kind 
of fruit they produce, which we term, legume, distinguish- 
ed from the pod or szlzque of the cruciform plants by its 
consisting of buta single cell, or being without the partition, 
and having the seeds (peas or beans) attached only to the 
upper edge or suture. ‘I'he iegume, also, opens lengthwise 
and rolls backwards, whereas in the silique, the valves sep- 
arate and roll or stand out from the bottom upwards. ‘The 
seeds of this tribe have commonly a very marked sear, 
black spot, or line by which they adhered to the legume, 
called the Aylum, or umbilical point of attachment. Near 
this scar there exists a minute opening into the body of the 
seed, through which vivifying moisture is imbibed at the 
period of first growth or germination ; it continues to swell, 
and, at length, bursts the imprisoning integument, and now 
presents, between the divided halves of the pea, the rudi- — 
ments of the first true leaves, and the short sheathed root. 
These two hemispheres, which never, as in other plants, 
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expand into proper seed leaves, are still, as well as they, 
termed cotyledones, in allusion to the important part they 
take in the nourishment and early protection of the infant 
plant. In the Pea they contain a sweetish farinaceous sub- 
stance, which is slowly imbibed by the growing embryon, 
affording nutrition of the most necessary and suitable kind 
to the infant vegetable, not yet prepared to elaborate the 
means of its own support. ‘Thus we see, independent of 
the existence of sentiment or of instinct, in plants, as in an- 
imals, a certain dependence on a female parent, which en- 
dures from early conception to a period which might be 
termed adolescence. 

These cotyledones or seed-leaves are generally two in 
number, and indicative of that double system which so 
generally prevails throughout organic nature. In such 
plants as the Lilac, Ash, Privet, and many others, this 
double system, commenced in the seed, is perpetually con- 
tinued, the leaves coming out in constant pairs; but in 
many others, as in the Oak, Elm, Chesnut, Beach, and 
Alder, no opposite, or paired leaves come out after the 
opposite seed-leaves, so that they appear subject, as in 
very many other cases, to a perpetual abortion of one half 
of their supposed existence. 

In the liliaceous plants and grasses, however, and some 
other tribes, there appears to exist no proper leaf-like co- 
tydelones, and the uncleft, unchanged substance of the 
.seed serves to nourish the growing embryon. 

Among the anomalies which nature ever presents to 
baffle our feeble systems, and to assert her predilection for 
endless variety, we may observe, that though we can, in 
general, circumscribe and define with sufficient precision 
the character of the very natural family of the papiliona- 
ce@, yet there exist among them some notable exceptions ; 
thus, in the Amorpha of America, there is but a single 
petal, occupying the place of the vexillum; and the ten 
stamens, all united into an uncloven cylinder. Nay more. 
in the Petalostemon of Michaux, a genus of the western 
regions of the United States, resembling Saintfoin, there 
are no proper petals in their true place, but five of the fil- 
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aments of the stamens, instead of anthers, developing as 
many petals, so that the tube presents alternately five an- 
thers and five petals. In the Wild Indigo (Podalyria 
tenctoria), with a truly papilionaceous corolla, there are 
ten distinct stamens, as there are also in the Judas-tree or 
Red-bud ( Cercis canadensis), and, in this plant, the carina 
is formed of two distinct petals. 

In the common Red-clover (Trifolium pratense) all the 
petals are united together into a tubular base, so that it is, 
in fact, monopetalous. In the Cassia, of any species, (of 
which the most common, with us, is the Cassia marilan= 
dica,) the corolla, though evidently unequal in its propor- 
tions, consists of five spreading yellow petals, and the sta- 
mens, all distinct to the base, are disposed in a triple or- 
der, the three near the situation of the carina are furnished 
with large horn-like black anthers, behind which occur 
four with smaller anthers, and contiguous to the situation 
of the vexillum three abortive stamens, or mere rudiments ; 
and in the Honey-locust (Gileditscia triacanthos) and Cof- 
fee-bean (Gymnocladus canadensis), the ordinary papilio- 
naceous character of the flower altogether disappears, the 
corolla being quite regular, but the fruit, more constantly 
characteristic of the order, is still a legume. 

The most remarkable variation in the character of the 
legume, is perhaps in the Biserrula, where it occurs with 
two cells divided by a narrow dissepiment and opens by 
four crenate-edged valves! The two cells are also near- 
ly complete in the legume of Astragalus. But in Dipha- 
ea, cultivated in China, two germs and two legumes origi- 
nate from one flower. So that the legume, however pe- 
culiar as a pericarp, appears in these rare examples quite 
similar in structure to the ordinary capsule. 

In the leguminous tribe are included many useful plants, 
such as Beans, Peas, Lentils, Lupins, Vetches, Ground- 
nuts, Lucern, Clover, Saint-foin, Indigo, Liquorice, Lima- 
beans, Kidney-beans. The curious character of the last 
genus, is to have the keel, and the stamens it includes, 
spirally twisted. 

The largest legume known is perhaps that of the tropi- 
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cal Mimosa scandens. ‘The spiny bristles of the Doli 
chos pruriens form the anthelmintic of the shops, called 
Cowage ; and from the beans of another species, also much 
used for food in China and Japan, and hardy enough to 
ripen its fruit in our climate, is manufactured the black 
sauce, called Soy. ‘The most splendid flowers of this tribe 
are probably those of the genera Erythrina, Clitoria, Bu- 
tea, and Sesbania. 

In this tribe, the United States presents several trees, 
particularly the common and Honey-locusts, Red-bud, 
Coffee-bean, and the Virgilia of Tennessee. 


CHAPTER IV.* 


OF LABIATE AND PERSONATE FLOWERS. 


Tue flowers we have hitherto examined are polypeta- 
lous. We now come to examine atribe, whose corolla is 
monopetalous, or of one piece, also irregular in its out- 
line, and, indeed, altogether so marked that we shall dis- 
tinguish its members easily by their general aspect. Itis that 
to whose flowers Linnzus has given the name of ringent, 
or gaping, appearing like so many projecting mouths divid- 
ed into anappropriate upper and under lip. This tribe is 
separated into at least two orders; one with dabiate or rin- 
gent flowers, properly so called, the entrance into the co- 
rolla being always open; and the other of personate or 
masked flowers, from the Latin persona, a mask, in which 
the orifice of the corolla is closed by a prominent palate. 
The character common to all the tribe is then a monope- 
talous corolla, divided into two lips, bearing often, under 
the upper, four stamens in two pairs of unequal length, one 
of the pairs being longer than the other. 

As a specimen of the perfect labiate flower we may take 
up that of the Balm, Dead-nettle, Catmint, or Ground-ivy 
(Glechoma hederacea), the latter remarkable for the dis- 

* See Plate 4. 
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position of its anthers in the form of a double cross. In 
the Catmint, you will find a monopetalous, labiate corolla, 
with the upper lip arched over the stamina; the lower lip is 
dependent, and consists principally of one rounded, con- 
cave, and notched lobe, characteristic of the genus or fam- 
ily. On removing the corolla, which, as in all monopeta- 
lous flowers, carries with it the stamina, you will find in the 
bottom of the calyx, being tubular, lined, and terminated 
with five bristly points, four ovules, at length becoming 
four naked seeds. From the centre of these ovules aris- 
es a single style, terminated with a bifid summit or stigma. 
The corolla, when removed, is open at the bottom, and tu- 
bular for the admission of the style, which grows up with- 
in it. 

Four naked seeds in the bottom of the calyx, anda 
gaping open corolla, is characteristic of the labiate order. 
They have also generally square stems, and flowers dis- 
posed in whorls or apparent circles round the upper part of 
the stem. Some of them, as the Rosemary and Sage, have 
only two stamens. In Sage there are only two filaments 
supporting two others in an horizontal, movable posture, 
and producing an anther only at one of the extremities. 
In Self-heal (Prunella vulgaris) all the filaments are fork- 
ed, but only one of the prongs bears an anther ; most of 
these plants are highly aromatic, such as Marjoram, Thyme, 
Basil, Mint, Hyssop, Lavender, &c. or else strong-smell- 
ing and foetid, as the Dead-nettle, Catmint, Black Hore- 
hound, &c. Some, such as the Self-heal, have but little 
odor of any kind. 

In the seconp oRrDER of labiate flowers the seeds are 
numerous, and produced in a capsule, commonly of two 
cells and two valves, as in the Foxglove, Toad-flax (An- 
tirrhinum linaria), and Snapdragon (Antirrhinum ma- 
jus); the corolla is personate, having the two lips closed 
aud joined. From the lower lip of the Toad-flax de- 
pends a spur. In this plant, the Foxglove, Bignonia, 

- Pentstemon, and many others, there exist the rudiments of 
a fifth stamen, in accordance then with the five divisions 
of the calyx and corolla. In that curious variety of the 


UMBELLATE PLANTS. 15 


Toad-flax, named Peloria by Linneus, the corolla ap- 
pears in the form of a cone, terminated above by a promi- 
nent border of five divisions, and below producing five 
spurs in place of one, and five equal and perfect stamens ; 
so that, in this example, we have the ringent flower restor- 
ed to its natural symmetry and regularity, and though this is 
consequently the perfect state of the personate corolla, its 
occurrence is so uncommon, that it is hailed as a monstros- 
ity, though the ordinary state alone Is, in fact, such! Here, 
_then, we have again, as in the irregular papilionaceous co- 
rolla, a decided tendency to the regular forms of other 
flowers, and an additional link of affinity with them in gen- 
eral; this irregularity being only a sort of mask or dis- 
guise, produced by that copious source of change, abor- 
tion, and imperfection of parts. 


CHAPTER V.* 


OF UMBELLATE PLANTS. 


Tuts truly natural assemblage of plants derives its name 
from umbella, an umbrella, in allusion to its particular and 
characteristic mode of inflorescence, or the disposition of 
its flowers. 

The umbel may be either simple or compound ; when 
compounded, which is most usual, certain general flower 
stalks (as in the Parsnip and Parsley), growing at the ends 
of the branches, divide themselves circularly, like the 
spokes of a wheel, or the skeleton of an umbrella, from a 
cemmon central point, and form above a round and flat-top- 
ped cluster of branches; each branch or partial umbel 
(the first being the general one) will now be perceived, 
likewise, to divide itself in a similar circular manner, the 
true peduncles, or stalks of the flowers, then forming the 
umbellet or lesser umbe]l. ‘This primary distinction is on- 
ly indicative of others which follow, and which are equal- 


~~. 
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ly essential ; and here the situation of the germ with re- 
gard to the flower demands some explanation. In the - 
greater number of plants, as the Pink, Foxglove, Tulip, 
and Primrose,-the germ is inclosed within the flower. 
These have been called inferior flowers, as being situated 
below the germ, though it appears preferable to regard the 
situation of the germ alone, which in this case is said to be 
superior. 

In a much smaller number of plants, the germ occurs 
below the flower, as in the Gooseberry, Apple, Melon, Fus- 
chia, Tree-primrose, and Rose, and is then said to be m- 
ferior, and the flower superior. 

In the Rose and others, this relation of the germ with 
the flower is ambiguous, as the berry or hip of this plant, 
apparently inferior, is only the enlarged hollow base of the 
calyx, rendered succulent, and bearing the seeds attached 
to its inner side. 

The umbelliferous plants have a superior flower, and a 
corolla of five petals, called regular, though there is fre- 
quently an inequality of size between the external and in- 
ternal petals of the flower. 

The petals are generally cordate or heart-shaped, yet 
inversely so, or obcordate, having the point downward. 
From the centre of the lobed extremity a point is com- 
monly reflected inwards, which produces that notched, 
emarginate, or heart-shaped appearance so characteristic. 

Between each petal there is a stamen with its anther 
generally standing out beyond the carolla. Of a proper 
calyx there is seldom a vestige, except in the Lovage, 
Angelica, and Water Dropwort (inanthe fistulosa.) 

From the centre of the flower arise two styles, each 
furnished with its stigma, sufficiently apparent, and these 
often continue so as to crown the fruit. 

The general figure of this fruit is an oblong or oval, 
and either flat, as in the Parsnip, or more or less convex 
or protuberant, as in the Coriander and Parsley ; when 
mature, it divides in the centre into two naked seeds, 
which for a while, sometimes remain suspended to a hair- 
like pedicle or receptacle. 
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A superior corolla of five petals, scarcely any visible 
calyx, five stamens, and two styles upona naked fruit, at 
length spontaneously divisible into two dry seeds, con- 
nected with a radiated inflorescence, form the very nat- 
ural character of the umbelliferous tribe. 

The Elder, from its peculiar mode of inflorescence, 
might perhaps be sometimes mistaken for an umbellifer- 
ous plant, as well as some of the species of Cornel, par- 
ticularly the red-twigged ; but the flowers and fruit are 
quite different, and the apparent umbel is not so in reality, 
for though the general flower-stalks come out from a com- 
mon centre, the peduncles, or partial flower-stalks, come 
out without-any regular order ; the whole however at 
a distance, presenting a round and ffat cluster, has the 
appearance of an umbel, but is in reality what Botanists 
term a cyme. 

The umbelliferous order is somewhat numerous, and so 
natural as to render it difficult to distinguish the genera. 
Some authors have given an undue importance to the 
presence or absence of certain small leaves placed beneath 
the general and partial umbel, the larger termed involucrum, 
and the lesser, or partial, called involucellum. It may 
be true, that they are pretty generally present or absent in 
certain genera; but as they are only equivalent to those 
minute or peculiar leaves which we find under certain 
flowers, and then called bractes, we ought to search for 
more important characters, connected, if possible, in every 
genus, with those essential organs, termed the parts of fruc- 
tification. But in these plants we find nothing, common- 
ly peculiar in any part of the flower; but in the seed, 
when mature, a marked distinction is observable in each 
genus. In some; as the Parsnip, the seeds are perfectly 
flat ; in Coriander, quite spherical; in the Caraway, almost 
cylindric ; in the Carrot, armed with hooked bristles; in 
the Hemlock, marked with undulating ridges ; in Thapsia, 
furnished with little margins like wings ; in Cachrys, coat- 
ed with a large spongy shell, like cork, &c. So that an 
attention to this particular alone will be sufficient, very 
generally, to point out the genus. 


Q% 


18 COMPOUND FLOWERS. 


As specimens of this family, which I may recommend 
to your examination, may be mentioned the Carrot, Pars- 
ley, Hemlock, Lovage, Angelica, Fool’s-parsley, Cow- - 
parsnip, Water-parsnip, &c., which have white flowers ; 
and Fennel, Dill, and Parsnip, which have them yellow. 

Among this tribe, the Carrot, Parsnip, Parsley, Cellery, 
Chervil, Skerret, and recacha are employed as articles 
of diet, but most of them, in their natural state, are either 
poisonous or unwholesome ; indeed most of the tribe are 
considered dangerous when grown in a wet soil, and sev- 
eral, as the Hemlock, Drop-wort, Fool’s-parsley, and Ci- 
cuta or Cowbane, rank amongst the most certain poisons 
indigenous to Europe and North America. The Fool’s- 
parsley (/Mthusa Cynapium), as its name implies, has not 
unfrequently been gathered and eaten. with Parsley, which 
it much resembles in its finely compounded and dissected 
leaves ; its taste, however, is nauseous, and its smell heavy 
and disagreeable, but the botanist has long pointed out its 
physical trait of distinction, in the peculiar character of its 
involucellum, of three long, narrow leaflets depending from 
the outer base of the partial umbel. The form of its seed 
is also entirely different from Parsley, being convex, and 
broader, marked on the back with three prominent ridges, 
whereas Parsley has a seed marked with five equal incon- 
spicuous lines. 


CHAPTER VI.* 


OF COMPOUND FLOWERS. 


THe true character of these common flowers is but 
little suspected by ordinary observers. Thus the flower 
of the White-weed or Ox-eye Daisy ( Chysanthemum Leu- 
canthemum), but too common in our dry pastures, in place 
of being a single flower, as every body supposes who has 
not studied its character, is, in fact, an aggregate of some 
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hundreds of minute flowers, most of them provided with a 
corolla, stamens, styles, and seed, as perfect in their kind 
as the flower of the Tulip or the Lily. ‘To be convinced 
of this, you have only to take it up and examine it with a 
little care by tte help of the most simple microscope. 
You will perceive that this flower consists of two principal 
parts, namely, a yellow centre, and a white border. The 
yellow floscules in the centre, called the disc of the flower, 
and which appear little larger than so many anthers, con- 
sist of a funnel-formed corolla, with a five-toothed border. 
Within this corolla exists a yellow tube, formed of five an- 
thers joined together in the form of a cylinder ; at their 
base, indeed, the five filaments appear distinct, and are 
elastic, curling up when torn -from the corolla. Through 
the cenire of this tube of anthers passes the style, termina- 
ted by a bifid, reflected stigma; below is attached the 
germ which becomes the’seed, and in many of these plants, 
as in the Dandelion, the seed is crowned by an egret or 
downy plume, by which it becomes wafted abroad to con- 
siderable distances. 

The white rays of the border, which look like bits of 
tape, are also so many distinct florets, but less perfect than 
the yellow tubular onesof the disc; they are toothed 
commonly at the extremity, and appear to be tubular flo- 
rets, cleft open nearly to the base, and deprived of the 
tube of stamens, but furnished with the style and_ bifid 
stigma. ‘The whole of these florets or lesser flowers in- 
cluded within one common calyx, (formed, in the White- 
weed, of numerous scales laid over each other like tiles on 
the roof of a house or imbricated,) constitute this curious 
assemblage, deservedly called a compound flower. The 
Sun-flower, Thistle, or Artichoke, from their superior 
magnitude, would best explain the nature of these curious 
little flowers, which are almost always similar in any other 
flower that you may discover to be compound. As might 
be supposed from the nature of a compound flower, the flo- 
= not all expanded at the same time, and they com- 
monly begin to open at the edge of the disc, and proceed 
inwards to the centre for a period of several days. 
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The tribe of compound flowers are divisible into three 
distinct sections, upon which Linneus, Jussieu, and others 
have divided them into orders and tribes. ‘The whole are 
composed of two sorts of flowers, or rather florets, as 
many, or several of them united in a common calyx go to 
form the general or compound flower. ‘These florets are all 
either tubular, with a toothed border ; or strap-shaped, 
the floret appearing split open, and spread out like a piece 
of tape, but still commonly retaining the toothed extrem- 
ity. ‘These were called by old botanical writers semi-flo- 
rets, or halved flowers. . 

In the rirsT secTion, then, we may place the semi-flos- 
culous flowers, being made up entirely of flat or strap- 
shaped florets. ‘Such you will find the flowers of the 
Dandelion, Succory (or Blue-weed), Lettuce, Sow-thistle, 
and others. ‘These plants, so naturally allied to each oth- 
er, have nearly all the same physical properties; several 
of them are eatable as salads, though they all possess, at 
one period or other, a degree of bitterness, and a milky 
sap, in many respects partaking of the nature of opium. 

The srconp sEecTIon comprehends flosculous flow- 
ers, or such as are composed solely of tubular florets, 
and are, like the preceding flowers, of an uniform color; 
such are those of Thistles, the Bur-dock, the Artichoke, 
Wormwood, Eupatorium, and Laatris. 

In the rHirp general section, the flowers are compos- 
ed of both kinds of florets ; the centre or disc, which is 
often yellow (as in the White-weed, or Ox-eye Daisy), 
consisting of tubular florets, while the circumference or 
ray is formed of flat florets, generally of a different color 
from the disc. These have been called radiate flowers. 
The radial florets are generally provided with the style and 
stigma, but destitute of anthers. In some flowers, as the 
Sun-flower, the rays are entirely barren or destitute of the 
style ; while, on the contrary, in the Marygold, the florets 
of the disc are abortive, and the flat rays only afford the 
perfect seed ; hence, from this comparative degree of per- 
fection, has Linneus divided the radiate flowers into differ- 
ent orders of his class Syngenesia. . 
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The general point or place where the florets are seated 
in a compound flower is called the receptacle, and it usu- 
ally presents little pits like the summit of a honeycomb. 
Though commonly naked, sometimes this receptacle pre- 
sents hairs or scales, which are interposed between the flo- 
rets. The calyx generally consists of a number of divis- 
ions or leaflets, either spreading out erect, or closely laid 
over each other, or imbricated. In the Dandelion these 
leaves are in a double row, the outer spreading. In the 
Thistle the calyx is imbricated, and each scale or leaflet 
terminated by a spine. But every genws or family of the 
compound flowers, has its particular marks or characters 
of distinction to be studied at leisure. At present, we 
have only to do with the distinguishing traits of the com- 
pound flowers; and here one of the most obvious and cer- 
tain distinctions of this great tribe is the unron of the an- 
thers into a tube. ‘This circumstance alone, will at once 
direct you, in every case of doubt, to the true and invaria- 
ble character of the compound class, and hence termed 
Syngenesia by Linneus, in reference to this growing to- 
gether of the anthers. But for this character, you might 
readily suppose that the flowers of the 'Teasel and the Sca- 
bious were indubitably of this tribe, and though they are 
indeed compound or aggregate flowers, their stamens, on- 
ly four, are not united or syngenesious. The utility of 
the plants of this class, at least to man, are very limited. 
We have already remarked the use of some of the Ist sec- 
tion assalads. In the 2d section we have the Artichoke 
and the Cardoon employed as greens, at Jeast the succu- 
lent scales, receptacles of the flowers, and blanched stalks. 
The tuberous roots of the Jerusalem Artichoke (Helianthus 
tuberosus) are also eaten, cooked or pickled in vinegar ; 
and from the seeds of the common Sun-flower may be 
expressed an abundant and wholesome oil. Several spe- 
cies of Eupatorium act ordinarily as diuretics and diapho- 
retics, and the E. Ayapana is said to be an antidote to the ° 
poison of the serpents of that part of South America where 
this plant is indigenous. 
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CHAPTER VII. 


OF THE ROSACEOUS FAMILY. 


In the family of the Roses are included not only some 
of the most beautiful ornaments of our gardens, but the 
principal, and almost only fruits of our orchards. It is 
divisible, however, into several sections, and in the first, 
which has been called Pomacrs, or the Apple tribe, are 
arranged our fruits, distinguished as follows: The sta- 
mens, twenty or more, (or indefinite in their number,) in- 
stead of arising from the receptacle or base of the germ, 
are attached to the calyx, either immediately, or with the 
corolla, which consists commonly of five petals. The fol- 
lowing are characters of some of the principal genera. 

In Pyrus, which contains the Apple, Pear, and formerly 
the Quince, the calyx is monophyllous or of one piece, 
and divided into five segments ; the corolla of ‘five petals 
attached to the calyx ; about twenty stamens, also, grow- 
ing to the calyx, and, indeed, remaining with it in a with- 
ered state on the summit of the fruit. The germ is infe- 
rior, or immersed in the enlarging fleshy calyx, and there 
are five styles, corresponding with the five cells containing 
the seeds buried in the centre of the apple. 

The genus Prunus or the Plum, comprehending also 
the Cherry, the Laurel, and till lately the Apricot, has the 
calyx, corolla, and stamens, nearly as in the Pear. But 
the germ is superior, or within the corolla; and there is 
but one style. ‘The fruit is also succulent, contains a stone 
or nut, and is in technical botanic language called a drupe. 

The genus Amygdalus, including the Almond, Peach, 
and Nectarine, is almost like the Plum, but the germ is 
often downy; and the fruit, which is succulent in the 
Peach, and dry in the Almond, incloses a hard nut, read- 
ily distinguished from that of Prunus or the Plum, by be- 
ing rough, and full of cavities, 
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The Pomegranate, Service, Medlar, and Icaco-plum 
(Chrysobalanus) of the West-Indies, also belong to this 
useful section of the Rosacem. 

The Rose itself, and the section to which it more imme- 
diately belongs, is easily distinguished by the indefinite 
and very considerable number of styles, and peculiar na- 
ture of its fruit. In the Rose, each style is terminated be- 
low by a dry and hairy seed attached to the sides of the 
persisting and swelling base of the calyx, which, as the 
hip, acquires when ripe a red or yellow color, and fleshy 
consistence. | 

Next tothe Rose, in the order of affinity or natural re- 
lation, comes Rubus or the Bramble, which only differs 
from the Rose in having the whole calyx spread out flat, 
and the clustered seeds each coated with a pulp. This is 
then called a compound berry, and its separate succulent 
grains, acint. ‘To this genus belong the Blackberry, 
Raspberry, Dewberry, Cloudberry (R. chamemorus), 
Thimble-berry (R. occidentalis), and others. 

The Strawberry (Fragaria) has also the flower of the 
Rose, but the calyx is furnished with five small additional 
leaflets, atid the receptacle becomes a succulent sweet 
mass covered with the dry seeds, and is thus entitled, as 
it were, by a slight accident of sructure, to the rank of a 
most delicious fruit. ‘This receptacle when mature is 
deciduous, or separable from the calyx. 

The Cinquefoil, or Potentilla, only differs from the 
Strawberry in the dryness and juicelessness of its seed re- 
ceptacle; but though some species have also trifoliate 
leaves, they have more commonly five leaflets, like the 
fingers of the hand, all arising from the summit of the peti- 
ole, or leaf-stalk, and hence called digitate. In the bar- 
ren Strawberry, now very properly referred to Potentilla, 
the flowers, in place of the usual yellow color, are white, 
with the leaves trifoliate and ribbed as in the Strawberry ; 
_ and ii the Fragaria indica of Nepal, the flowers are yel- 
low as in the Cinquefoil, with an insipid red juicy fruit ; 
so that here we almost lose the distinguishing limits of the 
two genera, which insensibly pass into each other, and 
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tend, among many other facts of the same kind, to prove, 
that, in truth, our generic distinctions are only arbitrary - 
helps which we employ for discrimination, and that nature 
knows no rigid bounds, but plays through an infinite vari-" 
ety of forms, and ever avoids monotony. 

Nearly all the fine fruits and flowers of the family of 
the Rosacea, which we so generally cultivate, originate in 
‘temperate climates. ‘The Apple has been obtained from 
the wild Crab-tree of Northern Europe ; the Pear from 
the very unpromising wilding of the same country, but 
bears a warm climate better than the Apple. ‘The Quince 
( Cydonia) is found wild in hedges and rocky places in the 
south of Europe. ‘The splendid crimson flowered shrub 
(Cydonia japonica), which endures our coldest winters, is 
probably brought originally to China and Japan from the 
mountains of Tartary. ‘The Plum (Prunus domestica) is 
likewise indigenous to the south of Europe, but scarcely 
eatable in its native state. That variety called the Dama- 
son, or the egg-shaped plum, was probably introduced 
from Syria. ‘The Peach (Amygdalus persica) is the pro- 
duce of Persia. ‘The Almond occurs wild in the hedges 
of Morocco. The Cherry (Prunus cerasus) is the prod- 
uct of Cerasont; the Apricot of/Armenia; the Pome- 
granate (Punica granatum) of Persia and Carthage ; 
the Medlar of Europe; a very beautiful diaphanous, yel- 
low fruited species, or rather of a distinct genus (EHriobot- 
rya), is also native of Japan. 


CHAPTER VIII. 


EXPLANATION OF THE CLASSES OF THE LINNEAN 
SYSTEM. 


The difficulties, defects, and laborious investigation re- 
quisite for classing plants by a natural method of arrange- 
ment, render it necessary, at least for the beginner, to 
choose some easier route to the knowledge of plants. For 
this purpose artificial methods have been invented, and 
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none more successfully applied in practice than that of the 
celebrated Linnzus. tah 

His classes are founded upon the number and disposi- 
tion of the stamina, and his orders often upon the number 
of the pistils. 

In comparing a plant by this system, you first examine 
whether the flowers are complete, or furnished with sta- 
mens and pistils, and in the next place, whether the sta- 
mens are entirely separate from the pistil, and each other, 
from top to bottom, or united in some part or other: if 
they are separate, of the same or an indeterminate length, 
and less in number than fifteen, then the number alone 
will suffice to determine the class; so those which have 
one stamen will belong to the first class, entitled Monan- 
dria* ; those with two stamens to the second, Diandria ; 
those with three to the third, T’riandria; and so on to the 
tenth, entitled Decandria. ‘These names are derived 
from the Greek language, as most expressive in com- 
position, and ought to be committed to memory, as 
they are of constant use and occurrence in this ingenious 
system. 

Flowers in their natural or wild state ought to be pre- 
ferred by the beginner, to those which are cultivated in 
gardens, as the exuberance arising from the richness of 
soil, and an artificial treatment, are often influential in al- 
tering the natural number of the parts of flowers; and, in 
the examples of those which are double, entirely trans- 
forming or annihilating the stamens and pistils, A certain 
symmetry, however, which prevails in the general structure 
of flowers, will, when understood, serve in a measure to 
guard the student from error in his decisions on the class 
and order of a plant; as, for example, if you meet with a 
flower whose calyx presents five or ten divisions, and in- 
cludes five or ten petals, you may constantly expect to 
find in such a flower, if possessed of a definite. number 


* From ovds, one, and, avne, aman, in allusion to the fertilizing power 
possessed by these organs, 

+ The Tabular View of the Linnzan Classification, page 36, ought 
to be committed to memory. 
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of stamens, five or ten of these essential organs, and if the 
divisions of the flower be four or six, there will be, as a 
concomitant circumstance, four, eight, or six stamens. As 
to the rare class Heptandria, or of seven stamens, for which 
the Horse-chestnut is given as an example, it is so irregu- 
lar, and foreign to the symmetry of the parts of the flower 
with which it is conjoined, that as a class it might probably 
be laid aside without inconvenience. 

No flower being known constantly possessed of eleven 
stamens, the eleventh class of Linneus contained those 
plants which were said to have twelve, and therefore en- 
titled Dodecandria ; but as there are scarcely any plants 
in existence with exactly twelve stamens, all plants were 
comprehended in this ambiguous class possessed of any 
number of stamens from eleven to nineteen inclusive. 
This slender distinction of number, however, where irreg- 
ular and inconstant, and more than ten, does not deserve to 
form the basis of any particular class ; and all the plants of 
Dodecandria, according to the insertion of the stamens, 
may be conveniently distributed in one or other of the two 
following classes; for, without this generalizing, species 
oi one natural genus might be dispersed into two different 
classes, as in Hudsonia, where some species are Dode- 
candrous, and another Icosandrous ! 

All plants having more separate stamens than ten, if we 
abolish Dodecandria, will belong to one of the two follow- 
ing classes, in which the mere number of stamens is no 
longer of importance, being inconstant, and the insertion 
or situation of the stamens alone distinguishes the class : 
thus, in Icosanpria they are seated upon the calyx or 
corolla (as in the Apple and the Rose) ; but in the class 
Potyanpria, on the base or receptacle of the flower (as 
in the Columbine and Poppy). © This difference of situa- 
tion, in this system, is only attended to in the flowers of 
these two classes, which have many stamens. The name 
Icosandria (from the Greek sixoo1, twenty, and avg, a 
man, by allusion a stamen) would indicate apparently a 
class of flowers with twenty stamens; in many of our 
orchard fruits this is about the usual number ; but in the 
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Rose and Cactus there are many more, and their inser- 
tion alone, either immediately on the calyx, or on the 
claws or bases of the petals, decides what plants ought to 
be referred to this class.* 

The class Potyanprra (from odie, many, and ar7je,) 
differs only from the preceding in the insertion of the sta- 
mens, which may be, if we abolish Dodecandria, from 
eleven to one thousand : these are always situated on the 
base or receptacle of the flower, and fall off with the pe- 
tals. But in the Rose and many orchard fruits of the 
preceding class the stamens adhere to the permanent with- 
ered calyx. 

In the next class Dinynamta (or of two powers, in al- 
lusion to the unequal length of the stamens, which are on- 
ly four in number), the proportional length is the essential 
character, two being longer than the other pair. In such 
flowers, also, there is almost universally an irregularity in 
the form of the corolla, which is always monopetalous ; 
and, in fact, you will immediately perceive in the Didy- 
namous class of Linneus, the /abiate and personate groups 
with which you are already acquainted ; so that here, as 
in several other instances, the artificial and natural method 
of arrangement agree together. 

Your Cruciform flowers form, also, Linnzeus’s next 
class of stamens with different proportions in length, which 
he terms T’rerrapynamia. ‘These have four stamens 
longer than the other two, which gives rise to the name of 
the class. ‘The flowers are remarkable, in having, contrary 
to the usual symmetry in the structure, six stamens, and 
only a calyx and corolla of four parts ; yet two of the six 
stamens recede from the rest, and four others are sym- 
metrical with the other parts of the flower. 

In the four following classes, the essential circumstance 
_ assumed is the wnzon of the filaments or of the anthers. 


* CALYCANDRIA, in allusion to the insertion of the stamens in this 
class, would have been a preferable name to that of Icosandria, so com- 
monly deceptive; and such a term, which I had also thought of, has 
been employed by my friend Dr. Darlington, in his Catalogue of Plants 
growing round Chester, Pennsylvania. 
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Thus in Monapecruta (or the class of one brotherhood, 
as the word implies), the filaments are united, more or 
less distinctly, from their base upwards ; but in some gen- 
era this character is far from being as obvious as could be 
desired. In the family of the Mallows, which includes 
the Hollihock, and the commonly cultivated Althea 
(Hibiscus syriacus), this union of the filaments into a col- 
umn occupying the interior of the.flower, is, however, very 
obvious, and gave rise in former systems to the just appli- 
cation of the term Cotumnirer2# to this tribe. Nearly 
all of them are provided with a double calyx of an unequal 
number of divisions; the corolla, of five inversely heart or 
wedge-shaped petals, is united together into one piece at 
the base, where it also coalesces with the column of sta- 
mens ; and through the centre of this column, at length, is 
seen the projecting thread-like styles, being from five, to an 
indefinite, or considerable number in each flower 3 what- 
ever be the number, there is at the base a similar number 
of distinct capsules, or so many united cells forming a sin- 
gle capsule by their adherence. 

In the next class, the seventeenth of Linneus, called 
Driapetpura or (two brotherhoods), the united filaments 
are disposed in two bodies. ‘The flowers have but one 
pistil ; and by far the most have for their fruit the lezume 
or pod; and the irregular corolla, termed papilionaceous, 
must at once bring to your recollection a natural group of 
plants, with which you are already acquainted. ‘The Di- 
adelphus character of this tribe is sometimes quite ambig- 
uous 5 the united filaments are commonly nine out of ten, 
the whole number ; but there are, as in the Broom (Spar- 
tium), some papilionaceous flowers with all the ten fila- 
ments united ; and only the curious genera Sesbania, Di- 
phaca, and sensitive Smithia, in which the ten filaments 
are united in two equal numbers. 

In the eighteenth class of Linnzeus (by many justly abol- 
ished and added to Polyandria), there are three or more 
bundles of stamens, more or less united at the base, and 
it is hence termed PotyapELpuia (or many brotherhoods). 
In St. John’s-wort (Hypericum) there are species with the 


CLASSES OF THE LINNEZAN SYSTEM, 29 


filaments in bundles, and others with the stamens simply 
Polyandrous. In the beautiful examples of Melaleuca, 
Calothamnus, and Beaufortia, this character can be noth- 
ing more than generic; as it is, in fact, the principal dis- 
tinction which separates them from the Icosandrous Me- 
trosideros. 

The next class, called Syncenesra (in allusion to the 
peculiar union of the anthers), is perfectly natural, and one 
with which you are acquainted as the compound flowers. 
In the examination of the Thistle, the Artichoke, and the 
Sunflower, you will be at no loss to perceive the double 
character of this class. ‘The apparent flowers, or rather 
heads, being always formed by the aggregation of sever- 
al, sometimes some hundreds of lesser flowers, hence call- 
ed flosculi or florets, which in themselves are peculiarly 
distinguished by having the anthers (always four* or five) 
united into a minute cylinder, but distinguishable as the 
parts of so many distinct stamens by the disunion of the 
filaments that rest upon the small corolla. 

In the class Gynanpria, the 20th of Linneeus, there is a 
singular wnion of the stamen and pistillum, sufficiently re- 
markable among the natural tribe of Orchideous plants, in 
which the pollen, or fertilizing powder, but little resem- 
bling ordinary stamens, is concreted into masses, com- 
monly two, which lie concealed, as in the Orchis, within 
two lateral hoods of the style, or within a movable or hing- 
ed lid at its summit, as in the Calopogon and Arethusa of 
our swamps. Very few plants now find place in this am- 
biguous class, and those which do, particularly the Orchi- 
des, are among the rarest and most curious productions of 
the vegetable kingdom. 

The flowers of the plants of the preceding classes, 
each possessed of both stamens and pistils, have been 
termed perfect, to distinguish them from those of the two 


* There is scarcely a distinct genus excepting Eclipta which con- 
stantly produces floscules with four stamens. It is also an uncommon 
specific character. On the banks of the Mississippi we have a second 
species of Helenium, hence called guadridentatum, with this number 
of stamens. 
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following classes, in which the flowers are dissimilar ; 
some producing stamens, but no pistils, and are conse- 
quently unproductive of the seed ; while others afford pis- 
tils and fruit, but are without perfect stamens. ‘I’hese two 
kinds of flowers are differently circumstanced. In the 
Cucumber, or Gourd, as well as in the Indian corn, for 
example, you will find both sorts of flowers upon the same 
plant, occupying different situations on the stem ; for such 
plants Linneus has provided the class which he calls Mo- 
Na@cia (or of one house), two kinds of flowers being 
found on the same plant. yeas 

But in the next class Dr@cta (or of two houses), as in 
the Hemp and Spinage, only one sort of flowers are found 
on a plant, some of them being altogether prstiliferous or 
staminiferous. ‘Two different plants are here, therefore, 
necessary to the perfection of the species ; and that such 
an association of these dissimilarly flowered individuals is 
requisite in the plan of nature has been clearly proved by 
the Date palm, as a pistiliferous plant bears no fruit in the 
absence of the staminiferous individual, and even the. pol- 
len itself, when conveyed to a distance, still possesses this 
fertilizing power, and has been found to act exclusively 
upon the branch to which it was applied. 

In the twenty-third class of Linneus, Potyeamia, now 
generally abolished as convenient in practice, and incor- 
porated with the preceding class Drecza, there are com- 
plete and incomplete flowers distributed on two or three 
different individuals of the same species. 

The last, or twenty-fourth class of this system, called 
Cryprocamia (from the obscurity of the parts of fructifi- 
cation) merits almost the distinction of a separate king- 
‘dom ; to it belong the Ferns, Mosses, Lichens, Sea-weeds, 
and Funguses. In all these, though seed or spora be 
produced, of extreme minuteness, no distinct corolla, sta- 
mens, nor pistils are discoverable, and the fruit itself is so 
inconspicuous, as to be a mere object for the exercise of 
the microscope. In this tribe, generation appears almost 
spontaneous, as in the Mould and Mucor, which show 
themseves readily wherever there is moisture, and in the 
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absence of light so necessary to all other vegetables. 
Yet even in these, the most simple of organized bodies, 
appropriate receptacles are provided for the spore or sem- 
inal germs, proving the existence of the universal law of 
nature, that without a parent mediate or immediate,* nei- 
ther animal nor vegetable, in whatever part of the scale of 
existence they are found, can possibly have a being. 


,- 


CHAPTER IX. 


EXPLANATION OF THE CRDERS OF THE SYSTEM OF 
LINNZEUS. 


Tue orders, or secondary divisions of this system, in 
the first thirteen classes, are founded wholly upon the num- 
ber of the pistils; and, like the classes, receive their names 
from the Greek, as Monogyma or Digynia the order of 
one or two styles; the germ gynia, indicating the femi- 
nine or fruit-bearing part of the flower. | 

In the class Dipynamra, including two very distinct 
natural orders, the pistillum, which is single in them both, 
affords no longer a numerical distinction, and in conse- 
quence, the character of the fruit forms the ordinal divis- 
ion. In the first order, called Gymnospermia (or naked 
seed), there is no capsule ; but a gaping flower, succeeded 
by four naked seeds within the calyx. In the second or- 
der, ANciospERmiA, the ringent or personate flower is 
succeeded generally by a two-celled pericarp, containing 
many seeds. 

In the next class, Terrapynamra, there is also but a 
single pistil; so that the two sections, or natural orders, 
into which it is divided, are again distinguished by the na- 
ture of the fruit. In the first order, Sinicunosa, the pod 


* In these, as in all other plants, there are two modes of origin; one 
from the seed consequent on generation, and giving place to variety ; 
the other soboliferous, individuals protruded as buds or off-sets, and, 
when separated from the parent producing other perfect plants, but pos- 
sessed of all the qualities of the individual parent. 
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is short, or nearly as broad as long, and divided common- 
_ ly by a narrow or transverse partition into two cells, as in 
the Cress and Shepherd’s-purse ; in Lunaria or Moon- 
wort, however, where the silicle as very large and quite 
flat, the valves and partition are all of the same width. 
There is almost an insensible passage from one order. to 
the other, Srz1quosa, of this class, which differs from the 
preceding order by having a long and narrow pod, as in 
the Cabbage, Turnip, and Wallflower ; also, similarly divid- 
ed into two cells by a partition, in which last character 
the pod or silique essentially differs from the legume, or 
fruit of the Pea and Bean, which has only one cell, with 
two valves, but no partition, and only a single row of 
seeds. 

In the classes MonapELPHiA and Diapenpnia, the 
number of stamens constitutes the ordinal divisions, as 
Monadelphia Pentandria, &c. of which the Passion-flow- 
er is an example. 

In the class SyNGENsIA, or compound flowers, a some- 
what complex method is employed to characterize the 
orders. ‘The comparative perfection of the florets is taken 
into account, for in this class there exists all degrees of 
aberration, from the perfect floscules of the Thistle, con- 
taining both stamens and styles, to the rays, or neutral 
florets, in the border of the Sunflower, which are reduced 
to mere petals, with the rudiments of seed. 

It is with this view that the first order of Syngenesia 
_ takes the appellation of Poryeamia A’quauis: polygamia 
indicates the compound nature of the flower in all the or- 
ders but Monogamtia (or one marriage); but as this last 
order is universally abolished, the term Polygamia ought 
also to cease. ‘The order AZqua.is, or of equal flowers, 
indicates that in such compound flowers, (as the Thistle 
and Burdock,) every floscule is equally provided with 
styles and stamens. ‘I’his order is also subdivided into 
flosculosa and ligulata. ‘The flosculous flowers, as those 
of the Thistle and Artichoke, consist of an aggregate of 
small tubular florets, with a regular five-cleft border, but 
are still distinct from all other simple flowers in the singu- 
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lar character of the class, the united anthers. In the ‘sec- 
ond division of the order A°quauis, called hgulata, (as 
you may see at once in the Dandelion) all the flowers are 
still perfect; but the corolla, from centre to circumference, 
presents nothing but flat or strap-shaped florets, notched 
at the extremity ; they may, in fact, be properly consider- 
ed as so many ordinary florets, with the divisions sg nearly 
united, as merely to be ascertained by the number of 
teeth at the extremity of the strap, and with the whole tu- 
bular corolla split open to the base, so as at first glance, 
to resemble a single petal, or component of an ordinary 
flower. ‘This tribe, the gulate, are also curiously dis- 
tinguished from the preceding, or flosculose, by the phys- 
ical character of giving out a bitterish milky juice on being 
wounded. 

In the second order, termed Superriua, (as you will 
perceive in the Daisy, Aster, and African Marygold,) the 
florets of the centre or disc of the flower are all perfect, 
_ while the flat florets, which form the ray, are merely pis- 

tilliferous, and without stamens ; but in this order, to dis- 

tinguish it from .Necessaria, all the florets perfect seed. 

Most of the radiate, or bordered compound flowers with 

which you will meet, belong to this common order. 

In the third order, called 'rustranna, (of which you 
will find an example in the Sunflower, Coreopsis, and Rud- 
beckia,) the disc, as in the preceding order, affords per- 
fect flowers, but the rays, excepting an imperfect rudiment 
of seed, are reduced to mere petals, and have no style. 

The fourth order, Necessanrta, (of which there are 
but few examples in nature, and none which you can 
more readily examine than the common single Marygold,) 
presents a disc of florets apparently perfect, but not so in 
reality, as they are not succeeded by seed, the rays only 
affording this prerequisite of future existence. The five 
native genera, Silphium, Polymnia, Parthenium, Chryso- 

‘gonum, and Baltumora, are nearly all that appertain to 
this curious order in the United States. 

In the fifth order, Se@recara, which is essentially only 
a modification of the first, there is, besides the general ca- 
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lyx or involucrum of the whole family, partial or included 
calyces, each containing one or more florets, which in 
Echinops and Elephantopus are perfect, as in AXquatis, 
and tubular, as in the section flosculose. ‘This order ap- 
proaches in some degree to the aggregate flowers, such as 
the T’easel and Scabious, but is at once distinguished as 
Syngenesious, by the characteristic union of the anthers. 

The sixth order, now very properly abolished, was 
termed Monoeamia, because it contained plants with sim- 
ple, instead of compound or polygamous flowers ; but the 
plants referred to it were completely at variance with all 
the rest of the class; such were the Violet and Balsam, 
in which, indeed, no proper union of the anthers takes 
place. 

In the three following classes, Gynanpria, Monecia, 
and Dracta, the orders are founded upon the number and 
disposition of the stamens, and bear the same names as 
the foregoing classes, as Gynanpria, Monandria; and so 
on. 

The class Potya@amia, now generally laid aside, was 
divided into three orders; viz. Mona@cia, when perfect 
and imperfect flowers existed on the same plant (as may 
be seen in some Maples); Diacra (as in the Ash), when 
perfect flowers are found on one plant, and imperfect ones 
on a second individual of the same species; and Trie- 
era, when perfect flowers exist on one plant, staminiferous 
ones on a second, and pistilliferous flowers on a third in- 
dividual of the same species ;: of which singular and very 
uncommon disposition, the common Fig is given as an ex- 
ample ; but, at this time, the three orders of this perplex- 
ing class are more readily found, and better arranged in 
the two preceding classes. ; 

In the last class of Linneus, or more properly grand divis- 
ion of the vegetable kingdom, Cryproeamra, there are nei- 
ther stamens nor pistils. ‘The natural divisions alone, then, 
serve as ordinal distinctions, and four of these orders are 
commonly adopted ; viz. 1st. The Fitices, or Ferns, by 
much the largest plants of the class, some of them in trop- 
ical climates attaining the stature of trees. 2d. Muscz, 
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the Mosses, having a capsular fruit of a very curious and 
complicated structure. 3d. Aue, or sea-weeds, whose 
seeds or Spora are immersed or hidden within some part 
more or less conspicuous of the substance of the plant. 
4th. Funes, or Funguses ; such are the Mushroom and 
Puff-ball, the impalpable dust of which last plant, specifi- 
cally light as air, consists of innumerable quantities of 
germs, capable, like seeds, of regenerating individuals, 
and that to almost any extent, if external circumstances 
were equally favorable. Indeed the lightness and minute- 
ness of the seeds or spora of this class of plants may read- 
ily account for their occasional appearance in places and 
situations, where they are so little expected, that many 
among them have been brought forward as common ex- 
amples of the existence of spontaneous vegetation. The 
indestructibility of many plants of this class is, also, nearly 
as remarkable as the minuteness and prolificacy of their 
spora. Many of the same Lichens and sea-weeds are 
found in all situations, and in all climates, tropical, as well 
as frigid; and the same Conferva may sometimes be 
found growing equally well in a frozen rivulet as ina 
spring at the temperature of boiling water ; and we have 
no reason, consequently, to believe that their means of 
increase and propagation are less elusive or extensive. 

Linnexvs, at one period formed of the Pains, which he 
had not then well examined, a twenty-fifth class. Among 
the vegetable gnomes which his fancy had created, they 
were the “ Princes of India,” bearing their fructification 
on a spadix (or peculiar receptacle) within a spathe; re- 
markable for their prodigious height and flowing summit, 
having an-unvaried, undivided, perennial trunk, crowned 
by a sempervirent tuft of leaves, and rich in abundance of 
lager (and sometimes) fine fruit. 


A TABULAR VIEW OF THE CLASSES OF THE SYSTEM 


I. 


OF LINNAUS. 
Seen ane 


PH#ENOGAMOUS PLANTS, OR WITH CONSPICUOUS FLOWERS. 
Classes dependent on the number of stamens only. 


. MonanpriA, I stamen. [Canna. 

. DIANDRIA. 2stamens. [Privet, Lilac. 

. TRIANDRIA. 3stamens. [Jris, Grasses. 

. TETRANDRIA. 4 equal stamens. [Houstonia, Cornel. 

. PENTANDRIA. 5 stamens. [ Violet, Potatoe, Honey suckle. 
. Hexanpria. 6 equal stamens. [Lily, T'ulip, Hyacinth. 

. Hepranpria. 7 stamens. [ Horse-chestnut. 

. OcranpDRiA. 8 stamens. [Mezeron, Cranberry. 

. EnnEANDRIA. 9 stamens. [Rhubarb. 

. DecanpriA. 10 stamens. [Pink, Poke, Kalmia. 


» Stamens many, indefinite in number, and in which the situation 


XI. 
XIL. 


XIII. 
XIV. 


». Op 
XVI. 


XVII, 


XVIII. 


is essential. ~ 


IcosanDRIA. 15 or more stamens on the calyx. [Rose, Apple. 
PoLyANDRIA. 15 or more stamens on the receptacle. [Poppy. 


Stamens definite, but of unequal length. 


Dipynamia. 4stamens; 2 longer. [Corolla irregular. 
TETRADYNAMIA. 6 stamens; 4 longer. [Corolla cruciform, 


Stamens with the filaments united. 


MonapDELPHiA. Filaments united in one bundle. [Mallow. 
DiaDELPHIA. Filaments in two bodies. [Corolla papiliona- 
ceous.— Pea, Bean. 


Stamens with the anthers united. 
SyngeneEsi1A. Flowers compound. [T'histle, Sunflower. 

Stamens attached to the pistillum. | 
GYNANDRIA. Stamens generally one or two. [Orchis, 


Flowers of two kinds, on the same or on different plants. 


XIX. 
XX. 


Monecta, 2 kinds of flowers on the same plant. [Corn, 
Dieci1a, 2 kinds of flowers on 2 different plants. [Hemp. 


fl. Cryprocamous PLANTS, OR WITH INCONSPICUOUS OR HETERO- 


XXI. 


MORPHOUS FLOWERS. 


Cryptocamia. No proper flowers ; and spora forseed. [Ferns, 
Mosses, Funguses. 


N. B. The classes omitted have been discussed ina preceding chapter, and the 
above table is consequently the modified view of the author. The orders are ex- 
plained in the ninth chapter, A 


a 
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CHAPTER X. 


OF THE CLASS MONANDRIA. 


We come now to the determination of individual plants, 
which from classes and orders, descend to genera or 
kinds, and individuals or species; species are likewise 
subject to variations more or less constant, as we see in our 
fruit trees; for instance, in the Apple, of which all the 
kinds we cultivate are mere varieties of one original species, 
called by botanists Pyrus Malus, the latter word indica- 
ting the name of the species, the former, or Pyrus, the 
genus or kind, and which also includes other species, as the 
Pyrus communis, or Pear, the Pyrus coronaria, or sweet- 
scented Crab of America, &c. This common generic 
character is applied to all such groups of plants, as, agree- 
ing generally among themselves, present a similarity, not 
only in the class and order, or stamens and styles, but in 
the more intimate connexion of resemblance in the flow- 
er, and its succeeding fruit; so that while classes and or- 
ders are often merely artificial assemblages of plants, a 
genus always rests satisfied with bringing together such 
subordinate groups only as are clearly natural ; or, while 
they agree in the structure of flower and fruit, only differ, 
specifically, in the minor consideration of the forms of 
leaves, petals, appendages, or slight modifications of parts. 
Tt cannot be denied, that, however anxious the syste- 
matic botanist may be to draw nice distinctions among 
kindred genera and species, yet, when he proves so for- 
tunate as to become acquainted with a perfect group of 
natural or resembling genera, and approximating species, 
he cannot often help but observe such an interlinking, and 
gradual passage of one modification of form into another, 
as to lead to the belief, that such divisions as genera and 
species, though generally convenient and lucid in arrange- 
ment, are often not really in the original plan of nature, 
which ever delights in slender shadows of distinction, and 
while uniting, yet contrives to vary, with an infinite diver- 
sity, the tribes of her numerous kingdom. 


4 


‘ 


38 THE CLASS MONANDRIA. 


As instruction in Botany, like all other branches of 
Natural History, is only attainable by the actual observa- 
tion of its individual subjects and the structure of their 
parts, we shall now proceed, as before to illustrate the 
classes by endeavouring to bring before you a few speci- 
mens of each ; after which, the whole vegetable kingdom, 
and its numerons individuals (now known to include fifty 
thousand species) will be accessible to you at will, though 
never without labor and patience, particularly where the 
species of a genus are numerous. ‘This difficulty, howev- 
er, is often much lessened by the different groups or sec 
tions into which such genera are divided from some obvi- 
ous trait of distinction, common to such partial assemblage 
of species. | 

The class Monanpria contains very few plants, and 
those principally indigenous to tropical climates, most of 
them forming part of Linnzeus’s natural order Scirramt- 
NE®, so called, in reference to the spicy and aromatic 
odor and flavor with which they are so remarkably endow- 
ed; such, for example, are the Ginger, Cardamom, Cos- 
tus, Turmerick, and Galangale. 

The Canna, however, with Thalia and Arrowroot,* 
the only plants of this interesting and magnificent fami- 
ly, found native within the limits of the United States, 
are destitute of the prevailing racy flavor and odor of this 
tribe. ‘They all agree in general aspect, and resemble so ~ 
many luxuriant reeds or grasses, with leaves of an unus- 
ual breadth. The flowers are usually collected into clus- 
-ters or spikes, which gradually expand, and produce flow- 
ers of uncommon brilliance, fragrance, or curiosity of 
structure. Indeed, in the flowers of the genus Canna, 
so much augmented by accessions from India, the spe- 
cific, as well as generic, or family trait, resides mostly in 
the variations of structure observable in the flower. ‘The 
most showy and beautiful flowered species is C. wridiflora 
of Peru, and the roots of C. edulis of the same country are 


* The Arrow-root (Maranta arundinaria) occurs in extensive 
marshy fields in East Florida, about latitude 28°. 
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employed asan article of diet. In all, the calyx, which is 
superior, or seated upon the fruit, consists of 3 leaves, the 
corolla of 6 parts, as among the Lilies, 5 of them erect, 
and the 6th reflected backwards; the seed vessel is 
also a capsule of 3 cells, each cell containing several 
very hard, and rather large seeds, like Duck-shot, and 
from hence it has received the name of Indian-shot. 
From such~a structure, we should hardly be led to ex- 
pect the presence of only a single stamen ; it is also very 
curiously and unusually attached to the side of a petal, 
which answers the purpose of a filament. The style it- 
self, likewise a petal, is entangled or attached to the peta- 
loid filament. 3 or 6 stamens would be the natural num- 
ber required in the symmetry of the flowers of the whole 
order of Scrraminem. ‘There are, however, never more 
than the rudiments of 2, so that a very great and constant 
degree of abortion, may here be supposed to exist, as well 
asin the Orchideous family, and due in a great measure 
to the obliquity of the flower. Indeed, the necessary 
number of stamens are very generally deficient in all ¢- 
regular monopetalous flowers. 

With the curious aquatic plant. Hippuris, also of this 
class, possessing scarcely any thing more of flower than a 
style, stamen, and single seed inthe bosom of a set of 
small verticillate or stellated leaves, I will not detain you, 
as it is too uncommon here for a familiar example ; and 
even the preceding, except in the southern extremity of 
the Union, are only to be sought for in the garden or 
green-house. 


CHAPTER XI. 


OF THE CLASS DIANDRIA. 


In studying the plants of this and some other classes 
great facility will be derived from attending to the divis- 
ions under which the genera are arranged in all the syste- 
matic, books. 
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In this class, though not numerous, we shall not find so 
great a difficulty in obtaining specimens for examination 
as in the preceding. ‘There are few gardens which do not 
contain the Lalac and Privet. ‘They are both provided 
with an inferior, tubular corolla, having a quadrifid or 
4-cleft border ; but they are distinguished from each other, 
as genera, by the difference. of their fruit; that of the 
Privet (Ligustrum) being a berry with 4 seeds ; that of the 
Lilac (Syringa), a flat and dry capsule of 2 cells, with 
many seeds. ‘The species of Lilac may be known apart 
by the leaves, as in the common Lilac, where they are 
heart-shaped; and in the Persian (Syringa persica), 
- where they are narrow and lanceolate or lance-shaped ; 
of this last, there is also a variety with the leaves pimnati- 
fid or cleft on either side into parallel segments, after the 
manner of the divisions of a feather. ‘That it is only a 
variety, is proved by its seeds producing plants of the or¢ 
dinary kind, as also takes place in the Parsley-leaved El- 
der, a mere variety of the common species. 

In wastes, by road-sides, where there is a little mois- 
ture, in ditches, and in neglected gardens, you will find 
early in the spring, and late in autumn, a set of very hum- 
ble plants, mostly introduced by accident from Europe, 
forming another common genus of plants belonging to this 
class, called in Europe, Speed-well, by Botanists Veroni- 
ca. In these, the corolla (which is extremely fugacious 
in warm weather) is flat or wheel-shaped, and monopet- 
alous, commonly white, or bluish, and delicately vemed 
with blue, divided into 4 segments, with the lowest always _ 
narrower than the rest; to this succeeds usually a 2-celled, © 
inversely heart-shaped, or obcordate, flat capsule, contain- 
ing several seeds. In this genus, as in most others, it is 
impossible almost to avoid observing a symmetry of parts 
by 2 and 4. 

In the Crreea, called in Europe, Enchanters’ Night- 
shade (which you will now and then find in our shady 
woods, which are not too much pastured and exposed), 
the number two prevails throughout. _ The calyx is superi- 
or and 2-leaved ; the corolla of 2 petals; and the peri- 
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carp consists of 2 little burs or capsules which do not 
spontaneously open, and each of them contains 2 seeds. 
In this, as an artificial system of classification, the mere 
number and disposition of the stamens are often in danger 
of severing apart groups of plants, which are otherwise 
natural. As such, Salvia, or the genus of sage, (though 
really belonging to the Lasiars, lipped, or ringent flow- 
ers, already examined, and which mostly constitute the 
first order of the class Dipynamia), is placed here for no 
other reason, than its possessing two, in place of 4 unequal 
stamens ; yet in this genus, characterized entirely by the 
peculiarity of its stamens, they make no very distant ap- 
proach to the Didynamous character. The filaments of 
the stamina are, in fact, double, or jointed, for one is ar- 
ticulated across the summit of the other, like a hammer 
upon its handle, and only one extremity of the transverse 
filament produces a perfect anther, though there is often 
an abortive or imperfect rudiment of another at the other 
extremity. You will observe the same general structure 
of flower in the /Vonarda, a genus peculiar to the United 
States, (sometimes called Mountain Balm), but none of 
this singularity in the structure of the stamens ; the corolla, 
also, is very long and narrow, so that the upper lip ap- 
pears to embrace the filaments of the stamina ; the calyx is 
regular, and the fruit, as in Sage, and all the Lastara, 
four naked seeds in the bottom of the calyx, though not 
often all matured. 

The leaves, bractes, and divisions of the calyx distin- 
guish the species of Salvia from each other. The com- 
mon officinal Sage of our gardens has hoary wrinkled 
leaves of an oblong-oval form, and crenulate on the mar- 
gin; while in Pennsylvania, New York, and to the south, 
you will frequently meet, in meadows, with a species of 
Sage (S. lyrata) having transversely divided or lyrate 
_ leaves, without wrinkles, and almost without odor. Many 
species of this genus, particularly those from Mexico and 
the warmer parts of America, are extremely beautiful. In 
Florida there is a species with scarlet flowers (S. coccinea), 
and in South Carolina one in which they are bright. azure 
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blue. But the most magnificent and easily cultivated 
kind is the S. splendens from Brazil profusely loaded, for 
several autumnal months, even in this country, with its 
brilliant scarlet flowers; the calyx, bractes, and also 
the rachis or stalk of the spike are of the same gaudy color. 


CHAPTER XII. 


THE THIRD CLASS. 


“—_ 
Of the Grasses. 


Unner this botanical title, or GraminEm, are also in- 
cluded all the grain we cultivate, in common, as well as 
Grass, Reeds, and the Sugar-cane. ‘This tribe, almost 
without exception, have three stamens, and two styles, 
though but a single seed in a husk. No person, who has 
ever seen a field of Maze (here called Corn), at the 
time when it begins to show a promise of the grain, need 
be at a loss, on examining the top or panicle of this plant, 
for the obvious existence of stamens, and every three of — 
them will be found separately included within a small husk 
of two leaves; this is called the glume, as well as the sec- 
ond envelope, consisting also of two leaves, but in the situ- 
ation of the calyx, as the latter is in that of the corolla. 
There is a circumstance in the Maize, however, which is 
almost peculiar in this family ; it belongs to the class Mo- 
Ne@cIA; the upper being barren staminiferous flowers, 
without styles; the lower aggregated together in a covered 
spike, are alone fertile and styliferous; in this genus Zea, 
likewise, the styles are undivided, and only one to each 
grain; but the whole cluster contained in the ear, which is 
so remarkably long as to be called silk, are exserted or 
come out to the light from all parts of the spike to receive 
the necessary influence of the aura of the pollen or. fertil- 
izing powder. ‘This pollen may be observed to fall, at 
times, almost in a shower from the staminiferous panicle, 
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and consists of spherical grains, nearly as large as the eggs 
of a moth, which necessarily gravitate towards the lower 
part of the plant. But how minute the substance neces- 
sary to stimulate to life the preexisting germ must be, in 
this, and perhaps all plants, is sufficiently obvious in the 
Maize, of whose grain there are several varieties in size, 
consistence, and color; for, if only a single plant of a 
deep-colored variety be suffered to grow in a field with 
the white or yellow kind, an extensive circle of plants, 
growing in its vicinity, will often produce individuals 
bearing deep-colored (say red or purple) ears or grains 
of some different variety mixed with the ordinary kind, by 
which the parent, though growing at a distance, had been 
influenced. Nor does the structure of the long and silk- 
like style present the possibility of an internal passage to 
the germ of any thing large and gross enough to come 
under the cognizance of vision, even aided with the 
most powerful magnifiers. We perceive then, inthis in- 
stance, and perhaps generally, no necessity for the aid of 
insects to assist the fertilization of the Monecious or Die- 
etous plants. Nature is all sufficient for the purposes she 
intended, and never could have left the perpetuation of 
existence, either wholly or partially, even in plants, to the 
uncertain and accidental aid of animals. 

The general aspect of the Grasses is so similar, and so 
well understood by all observers, that it is nearly super- 
fluous to enter into any general definition for the Tyro. 
They vary in duration ; those most useful to man, such 
as grains, are only annual, or perish when they have ma- 
tured their seed, so that perpetual industry, in providing 
for their existence, is so much a human requisition, that, 
as far as we yet know, Wheat, Oats, Barley, and Maize, 
are extinct as wild plants, and now owe their being en- 
tirely to that stage of human society, which they so emi- 
nently assist to support. 

But the greatest number of Grasses are perennial, or 
exist for an indefinite period, and annually die to the 
ground. A few in mild or tropical climates only are sup- 
plied with woody or enduring stems; such are some of 
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the Reeds, the Sugar-cane, the Cane of the western and 
southern parts of the United States, and the Bamboo, 
which becomes so large a tree as to afford a canoe from 
half of a culm, as the Botanists call the stems of all the 
Grasses 5 their joints or articulations are also called nodes, 
and from this point alone they produce their leaves and 
buds. The interior of the culm, in the Bamboo, often produ- 
ces a secretion of flinty liquor, and the whole epidermis, or 
outer surface of Canes and Grasses, is in reality glazed with 
a thin siliceous coating, which in the woody stems read- 
ily blunts the edge of a knife. 

The leaves of this tribe are arranged along the stem in 
an alternate order, and attached by means of an embrac- 
ing sheath to the cylindric or flattened culm; they are 
invariably undivided, long, narrow, and terminating in a 
lengthened point. The vessels which compose the leaf, 
(after the manner of the Lilies, and other plants of the 
great /Monocotyledonous* class of the natural method,) 
go off nearly in right lines, and are much less reticulated 
or branched than in the Dicotyledonous class. 

The flowers in the Grasses scarcely deserve the name ; 
they are always herbaceous or greenish like the leaves, 
from which, even to the philosophic eye, they in reality 
scarcely differ; for they have no symmetry in the number 
of parts with the stamens, which are three; the glume 
being constantly two-valved, or leaved, except as in Alo- 
pecurus (Foxtail grass), and a few others, where the two 
leaves are naturally ingrafted together at the sides, and 
have only two distinct points. ‘The relation of the glumes 
to the mere leaves of the plant, or their sheaths, would 
appear from their similar alternate order, one being 
always outside, or embracing the other, which is inte- 
rior. ‘Ihe glume of the calyx even sends out a real 
leaf in Cripsis, and the Spinifex pumilus of the Missouri. 
The name glume, then, given to the calyx and corolla of 


* So called from the pecuhar character of their germination ; sending 
up no seed-leaves or cotyledones, the mass of the seed itself, undivid- 
ed or single, remaining attached to the summit of the root of the young 
plant. This class ought properly, as elsewhere remarked, to be termed 
Acotyledonous. 
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the grasses, will serve at once to distinguish this hetero- 
clite class of flowers; there bemg among them no calyx 
or corolla of the usual character, merely two or three sets 
of sheaths for the purpose of protecting the stamens. This 
abortion and anomaly of parts operating against the sym- 
metry of the flower of the grasses goes yet farther, for 
we find two stigmas to the production of one seed, but 
that seed is of an irregular form, as you may at once ob- 
serve in a grain of Wheat, Oats, or Barley, which pre- 
sents not a cylinder, but its half; or rather, it is on one 
side convex, and on the opposite hollow or grooved. Nor 
is there any thing like a pericarp, or vessel for the enclos- 
ure of the seed in the Grasses, which, destitute of a true 
flower, are likewise, without its concomitant pericarp, and 
present the rare example of a perfectly naked seed, in- 
closed only by that substitute which nature has provided 
for the protection of the stamens and pistils. 

The Grasses, in common with the Lilies, also present 
anomalies, from the other plants we have examined, in 
their mode of germinating. After planting the seed of the 
Radish or Mustard, you perceive that it, at first, devel- 
opes two leaves, quite different in form and substance 
from those which succeed ; these two leaves are called 
cotyledones, and the great mass of plants which produce 
them, are, by those who study natural affinities, hence 
called Dicotyledones. In our tribe, the Grasses, a very dif- 
ferent arrangement takes place for the nourishment of the 
infant plant which could not apparently subsist without 
some such prepared supply. On planting a grain of Corn, 
Wheat, or Barley, after the protrusion of the germ, and 
the developement of its leaves, which are all alike except 
in size, and very different from true seed-leaves, the whole 
mass of the grain, unaltered in its form, will be found at- 
tached, and never transformed into cotyledones. By 
most of those, however, who study the natural method, 
this class of plants are called Monocotyledones, or plants 
with one seed-lobe ; though with propriety they may rather 
_ be considered as destitute of proper seed-lobes altogether, 
and the germ merely nourished by a reservoir of inert 
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matter, saccharine in Barley, after undergoing a chemical 
change, and passing by solution into the vessels of the 
growing plant. We see here an additional substitu- 
tion for true cotyledones, not merely for the Grasses, but 
for the whole monocotyledonous class, so called. In the 
Grasses, then, there are no cotyledones; no true leaves 
as well distinguished from the glume, when furnished with 
articulated appendages; no painted corolla or calyx; 
three perfect stamens, in common, though sometimes (as 
in Leersia but a single one); no pericarp; and but a sin- 
gle seed to two stigmas (or styles, as they are commonly 
imagined, and so classed chiefly in Digynia). 


The genera of Grasses are distributed commonly into 
grand divisions for convenience, as you will find in most 
of the books which treat of the species; and though the 
rude leaf-like flowers of the Grasses are often minute, 
their uniformity is such, as to leave no room scarcely for — 
ambiguity when all the parts are examined; there are 
frequently two sets of glumes, of two valves each; the 
inner, inclosing either three stamens, when in flower, or 
a single seed when in fruit. 

In Timothy or Herd’s grass (Phleum pratense), the 
long cylindric spike, as it is called, consists of very many 
minute flowers ; the outer or calyx glume is very peculiar, 
each valve being flattened and obtuse, though terminated 
by avery short bristle ; within these two truncated valves 
is the corolla glume consisting also of two awnless or sim- 
ple valves. 

Alopecurus or Foxtail-grass resembles the Herd’s grass, 
but flowers earlier, bears a soft, in place of a rough spike, 
and a corolla glume of but one valve, bearing an awn on 
the back. 

In Poa, or Meadow grass, of which there are many 
species, the flowers are in small heads,.called spikelets, 
and have'a general calyx, including from 3, or 5, to 40 
flower-glumes, which are all consequently destitute of any 
thing more than the two-valved general calyx, and are. 
without any proper calyx to each flower; the flower is 
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compressed so as to appear almost keeled, and destitute 
of awns. If, with all these appearances, except a round- 
ness and rigidity in the valves, they should gradually ter- 
minate in awns or bristles, your plant will be a Festuca 
(Fescue grass) in place of a Poa; a genus of Grasses 
common in high European pastures, and not unfrequently 
met with in dry American meadows and sandy grounds. 

But if your plant, with the same appearance generally, 
should have the corolla glume blunt and awned a very 
little below the point, it will then be a Bromus instead of 
a Festuca. 

Briza or Quaking grass, resembles Poa, also, but may 
be distinguished by its wide, heart-shaped spikelets, and 
short, convex glumes. ‘These are among the most ele- 
gant of grasses, and BL. maxima or Pearl-grass is common- 
ly cultivated as an ornamental annual. Several species 
of Poa are valuable as grass, continuing long in verdure, 
and afford an abundant crop, particularly P. pratensis, and 
P. serotina (here called “ Fowl meadow-grass”.) From 
the seeds of Poa abysinica the natives of that country ob- 
tain their bread called Teff. 

The Oat (Avena) presents a thin membranaceous calyx 
glume including 2 or 3 flowers, which it exceeds in length ; 
the glume of the corolla is almost of a cartilaginous or 
horny consistence, 2-valved, the dorsal or larger valve 
producing below its cleft point a conspicuous twisted awn ; 
and, unlike the thin glume of the Wheat, it pertinaciously 
incloses the grain, in such a manner, as only to be separ- 
able by parching in a kiln, which renders it brittle, and 
assists its separation from the meal which this grain affords, 
and of which bread is commonly made in the northern 
parts of Kurope. Several other species of Avena are on- 
ly known as Grasses, but not as grain; they are also, gen- 
erally perennial, and produce a tall crop of herbage, par- 
ticularly the Avena elatior, which has been cultivated in 
some of the middle states for hay. The most important 
grass, however, for cultivation in the middle states, is the 
Orchard-grass (Dactylis glomerata), a stout and tall kind, 
bearing a panicle (or irregularly branched, flowering culm), 
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terminating in many rough clusters of small, flat, and point- 
ed glumes, all in each lobe or cluster inclining one way, 
and nearly all of the same form and consistence. ‘The 
seed is small, and falls out of the glume when ripe, though 
not very readily. ‘The leaves have almost uniformly a 
plaited or wrinkled margin when they first expand. 

The Reed (Arundo) is distinguished by having 3, 5, 
or more woolly glumes in a common, and rather long, 
membranaceous calyx. It has also broader leaves than 
almost any other grass, is nearly aquatic, and generally 
of a gigantic height, in all the genuine species. | 

In Wheat (Z'riticum), the flowers are collected togeth- 
er into a spike of two rows, made up of spikelets or clus- 
ters seated on the indented stem or rachis, each calyx con- 
taining 3 or 4 flowers; the central ones, for want of room 
to expand, are rendered infertile, the two outer flowers only 
producing any grain. ‘The calyx glume, from the magni- 
tude of the seed, becomes broad and boat-shaped, termi- 
nated simply by a point, or else by an awn; the larger 
valve of the corolla also ends in a bristle. Nearly all the 
Wheat cultivated is but of one species, and now known to 
produce many permanent varieties. 

The Darnel, Tare or Loliwm, produces its flowers in a 
spike almost in the manner of Wheat, but the calyx con- 
sists of but a single outer valve, and contains a spikelet of 
many equal flowers like a Festuca. ‘The common spe- 
cies, here naturalized, is perennial, and has beardless 
flowers; the annual kind, in Europe, (though, I believe, 
seldom in America), overruns fields of grain, and where 
mixed in any considerable proportion with Wheat, which 
it resembles, though less in size, produces a bread which 
is deleterious, and apparently intoxicating. 

The delightful and well known vanilla odor of new hay 
is chiefly produced by the presence of the Vernal-grass, 
Rea odoratum.) The flowers, when mature, 
orm a yellow chaffy spike; the calyx, thin like that of 
the oat, includes a flower which, at a late period, as- 
sumes a brownish tinge, and falls out, inclosing the seed ; 
each of its valves produces an awn, one of them nearly 
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from the base, the other from near the tip of the valve; 
there are also 2 minute abortive rudiments of flowers, near 
the base of the true flower glume. This grass is likewise 
remarkable for producing only two in place of three sta- 
mens. 

Nearly allied to the Grasses are the Carices, or Sedges, 
but they belong to the class and order Mone@cia T'rian- 
dria, bearing always two kinds of flowers, and those in 
_ their structure, as well as that of the seed, entirely differs 
ent from the true Grasses. , 

Without possessing any thing specious in their flowers, 
no class of plants add so much to the beauty of the 
landscape as the Grasses ; their presence marks the distinc- 
tion between desolate sterility, and verdant plenty ; a very 
important part of the food of man, and nearly the whole of 
that of his principal domestic animals depends upon this im- 
portant tribe of plants. ‘The industry of man is requisite to 
the very existence of the grain he employs for food, while 
that part of this family necessary for the food of an- 
imals is every where spontaneous, usually perennial, and 
scarcely denied to any climate in the world. 


CHAPTER XIII. 


The Class Triandria continued. 


In the artificial classes of Linneus, you are not to ex- 
pect much attention to the natural relations which plants 
bear to each other, and that, consequently, the mere num- 
ber and disposition of the stamens, however convenient as 
a general system of arrangement, does not often justify 
the approximation of the genera so included. In the same 
class then with the Grasses, you will meet with other plants 
of a very dissimilar aspect ; such are the natural family of . 
the Jris (Inipex), including the Izia of the Cape of Good 
Hope, and the Gladiolus, common’ to the same country, 
and also to the south of Europe. Our garden Crocus, 
which affords the Saffron of commerce, likewise takes its 
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place here. In these plants there is, however, a close re- 
lation with the Lilies of the class Hexandria. Like them, 
they are destitute of a true calyx, and have a corolla of 
six parts, all the parts or petals nearly alike, except in the 
fris, which has 3 larger and differently colored reflected 
petals, in many species furnished with a central tuft of 
fringe, commonly compared to a beard; and 3 erect, and 
smaller, conniving petals approaching the stigma, which 
also resembles three other petals; its stigmata or divis- 
ions are arched outwards, and under their three concavi- 
ties you find the 3 stamens, formed as usual. All 
these parts of the flower are seated upon the summit of 
the germ, which eventually, as in the Lilies, becomes a 
triquetrous or 3-sided capsule, divided into 3 cells, and 
each cell filled with rows of flat, triangular, brownish seeds. 
The leaves of nearly all the genus are ensiform, or sword- 
shaped, and make some approach, in the simplicity of 
their structure, to those of grass; they appear, indeed, to 
be like sheathing grass-leaves folded up and grafted to- 
gether, so that their position is rendered vertical; they 
are thus also thickened, and have both their surfaces near- 
ly similar ; but in the quadrangular-leaved Iris (1. tubero- 
sa), as in the Gladiolus pterophyllus (or winged-leaved 
Corn-flag), every apparent leaf may, in fact, be consider- 
ed as two leaves engrafted together by the surface. Un- 
like most of the family, the Persian, and also the vernal Iris 
(dL. verna) of Carolina, are possessed of a delicate and 
fragrant odor, though not equally perceptible to all per- 
sons. ‘They differ in the nature of their roots ; in most of 
the species they are progressive horizontal tubers ; but a 
few, as the Persian, and the Iris Xiphiwm, have bulbous 
roots, like ‘Tulips. | 
About midsummer, in most of our dry and open fields 
and meadows, you will frequently meet with something 
like an Iris in miniature, with bright blue flowers, and leaves 
so narrow and ensiform, as to give it both the appearance 
and nickname of a grass. ‘This plant, the Sisyrinchium, 
presents terminal spathes or sheathes of two leaves each, 
sending out, from time to time, no inconsiderable number 
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of small flowers, and roundish 3-celled capsules. The 


corolla, unlike the Iris, however, consists of six equal 


spreading divisions, each of them terminating abruptly in a 
short point, like a bristle ; the stamens, 3 in number, are 
only known as so many by the anthers, the filaments be- 
ing so united, as to render it truly monadelphous, but 
placed here, because of its affinities to the Iris ; the stigma 
is 3-cleft, but quite inconspicuous, compared with that of 
the Iris. 

In ditches you will not unfrequently meet with a hum- 
ble, unobtrusive plant, hitherto known ‘only to botanists, 
by the name of Proserpinaca. ‘The stems are undivided 
above, only a few inches out of the water, with the im- 
mersed or drowned leaves finely pinnatifid, in divisions 
slender as hairs, while the upper leaves, better nourished, 
are only divided on the margin into serratures, or sharp 
teeth. Inthe bosom of these upper leaves, about the 
months of July and August, you will perceive small green- 
ish flowers consisting of a superior 3-parted persistent (or 
abiding) calyx; no corolla; 3 stamens; and 3 villous or 
downy stigmas ; to these succeed a hard, almost cartila- 
ginous, 3-sided capsule of 3 cells, with 3 seeds. ‘This 
plant, though so unostentatious (allied to the myriophyllum 
or Water-milfoil), cannot help still to amuse the rational 
botanist intent upon searching out the harmonies and sym- 
metry of vegetable nature. ‘The number three, or six, so 
extremely uncommon among the great Dicotyledonous 
kingdom of plants, prevails here throughout every part of 
the flower; and yet, theory would prescribe, both from its 
germinal character, and affinity with Myriophyllum, the 
number four in place of three, and it is not very uncommon 
to meet with single flowers in which the quadruple form 
does, in reality, prevail. 
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CHAPTER XIV. 


OF THE CLASS TETRANDRIA. 


Amone the curious natural assemblages of plants, includ- 
ed either wholly or partially in this artificial class of four 
stamens, I will first introduce to your notice the Teasel 
(Dipsacus of Linneus), constituting the type of compari- 
son for the natural family of the Dipsaces, or aggregate 
flowers, which, with the exception of disunited anthers, 
and commonly only four in number, might readily be 
mistaken for examples of truly compound or Syngenesious 
flowers. The Fuller’s Teasel (Dipsacus fullonum) is a 
plant extensively cultivated for the purpose of dressing 
woollen cloth, and inducing upon it a short and finishing 
knap. Almost all the plants of the genus are large, rough 
with spiny tubercles, and possess leaves which generally 
grow together at their base, and so become perfoliate, or 
with the stem passing, as it were, through the centre of 
.the united leaf. The flowers are produced in dense cy- 
lindric heads, have an involucrum or common calyx of 
many slender and almost bristly leaves, and also a proper, 
superior, or crowning calyx, of a single, funnel-formed 
ae ; the corolla (usually pale pink) is superior, and tu- 

ular, spreading out above into a 4-cleft border; a single 
seed, as in the syngenesious plants, is produced at the base 
of the corolla ; and the common conic receptacle is provid- 
ed with narrow, bristly leaves, which are straight in the 
wild Teasel (Dipsacus silvestris), but hooked in the culti- 
vated species (Dipsacus fullonum), and it is for this little 
accident of difference in the termination of these minute. 
receptacular leaves, that the plant is generally cultivated ; 
their curved points, arranged in rows, answering inimitably 
the purpose of a most delicate card for fine woollen cloth, 

The Scabious of the gardens, of which the brown-flow- 
ered fragrant species (Scabiosa atropurpurea) is the most 
common, differs from the Teasel, in possesing a double ca- 
lyx to each floret, one above, and the other below the seed. 
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To this artificial class, though to a very different natural 

order, belongs the common Button-bush, or Cephalanthus, 
so common in swamps, and along the margin of ponds. 
It is a shrub, bearing, in July and August, a profusion of 
perfectly globular heads of flowers, each head made up, 
of numerous florets, without any general calyx or involu- 
crum, though furnished with minute 4-cleft calyces to each 
floret ; the corolla is tubular and slender, with a 4-cleft 
border; the style is exserted or stretched out greatly be- 
yond the corolla, and the stigma globular; to the floret 
succeeds a somewhat woody, 2-celled, 2-seeded capsule, 
which divides commonly into two parts, so as to appear a 
kind of double pericarp; the receptacle, or common 
globular point of attachment for the florets, is somewhat 
hairy. ‘There is only one species of the genus, ex- 
clusively indigenous to the United States and Canada; 
it bears entire leaves by 2’s and 3’s, or opposite and 
ternate, at each joint of the stem. In the southern states 
there is a variety, with the leaves and branchlets pubes- 
cent. 
I know no common, prevalent name for our beautiful 
Houstonia cerulea, which bears low tufts of delicate pale 
blue cross-shaped flowers, adorning every mossy bank or 
shorn meadow, and presenting themselves in all directions, 
like the eyes of Argus; seeming almost as handfuls of 
pale scattered flowers of the Lilac, which had come too 
early to maturity. Each little plant, when examined 
apart, presents a few forked branches of an inch‘or two in 
length, and with but a few ovate or egg-shaped leaves 
principally clustered round the root. ‘The flower consists 
of a small 4-cleft calyx ; a somewhat funnel-formed, long- 
tubed corolla, with an elegant 4-lobed border ; to this suc- 
ceeds a half-superior, 2-celled, 2-valved, many-seeded 
capsule, which opens transversely or across. 

The elegant little evergreen, box-leaved Mhichella, or 
Partridge berry, of our shady woods, is also deserving of 
particular attention ; its branches trail along the ground, 
and form a small, deep green, shining mat, enlivened, 
about June and July, with pairs of white, 4-cleft, mono- 
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petalous flowers, singularly villous or downy on the upper 
or inner surface ; but the most remarkable character of 
the genus, of which there is but a single species, is, that by 
the ingraftment and coalescence of the two germs of each 
pair of flowers, only a single scarlet berry is produced, 
but containing four seeds. ‘This plant, though commonly 
arranged here, is apparently polygamous and dicecious; as 
in some flowers the stamens are exserted, while in others 
they are not visible and the style appears prominent. So 
also some plants bear fruit and others not. 

The Cornus (Cornel or Dogwood), with which the 
United States abound in species, are small trees or shrubs 
bearing flat clusters or cymes of flowers, resembling those 
of the Elder, and commonly white. In the Dog-wood 
(Cornus florida), these small flowers are aggregated into 
flat heads, like compound flowers, surrounded by an invo- 
lucrum of four leaves, which gradually grow out, and 
become of a white color, adding one of the greatest and 
most characteristic vegetable features to our vernal land- 
scape from the latter end of May to June. Examined a little 
more closely, the minute flowers of the head consist each 
of a 4-toothed calyx; and 4 narrow, spreading, pointed 
petals ; to each of these succeeds a red drupe, or succulent 
stone-fruit, inclosing a nut of 2 cells. Almost exactly similar 
to the arborescent Dog-wood, is the humble Canadian spe- 
cies (Cornus canadensis), which runs at the root, and 
sends up at near intervals, small herbaceous stems four or 
five inches high, terminating in a tuft of ovate leaves, and 
a singie cluster or head of flowers. ‘This is one of our 
northern species found amidst bushes, in shady woods, 
and scarcely differs from the Cornus suecica, of northern 
Europe. 

One of our earliest flowering plants of this class, in the 
family of the Arum, is the Skunk-cabbage (Symplocarpus 
feetidus), a {cetid plant, which you will often find in flower 
on the margins of swamps, in the months of February and 
March, if not too much covered by the snow. These 
flowers, in round heads, are defended by a kind of cowl 
or egg-shaped open spathe of the most fantastic and mar- 
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bled color, in which brown and green predominate. The 
flowers of the head each consist pretty obviously of a 
calyx of 4 leaves, which persists to the ripening of the 
fruit, and increases with the enlarging spadix. There are 
no petals, and each pyramidal style is succeeded at its 
base by a single seed, large as a pea, not forming a berry, 
as in the Arum triphyllum, or Indian Turnip, but immersed 
in the spongy mass of the common receptacle. 

To the second order, or Dieynta, of this class, belongs 
the curious, common shrub, here called Witch-hazel, 
from its resemblance to the Hazel, the Hamamelis, of 
botanists. Its time of flowering, October to November, 
when almost every flower else, but the lingering Asters, 
are faded and gone, is, for a shrub, sufficiently singular ; 
when this takes place, the leaves of the plant are daily 
falling, and on a few nearly naked branches are its pale 
yellow, fringe-like, clustered blosoms developed. The 
flowers grow commonly by 3’s, with a little involucrum 
of 3 bractes at their base; the calyx is 4-cleft; the pe- 
tals, at first rolled up like a piece of tape, are unusually 
long and narrow ; to these, in the course of the following 
season, succeed a kind of leathery, 2~horned, 2-celled 
nuts, at length, cleft at the top, with one elastically coated 
black seed in each cell. 

The Pond-weeds (Potamogeton) belong to the fourth 
order, ‘Terracynia, as well as the fourth class, and, in- 
deed, have every thing by fours ; a 4 leaved calyx; no co- 
rolla ; to each flower succeeds 4 one-seeded nuts. These 
plants have commonly floating or immersed leaves of an oli- 
vaceous green, and thin texture ; when immersed, the flow- 
ers themselves are of the same dingy green and inconspicu- 
ous hue as the leaves. Nearly allied to this genus is the 
Ruppia maritima, found on almost every sea-coast in the 
world, growing in great quantities together, and its narrow, 
thin, and immersed leaves affording food for flocks of sea- 
birds. In this plant there is neither calyx nor corolla, 
but each set of anthers and styles is succeeded by 4 pedi- 
cellated seeds. , 
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CHAPTER XV. 


THE CLASS PENTANDRIA. 


, | 

More than one fourth of the vegetable kingdom pro- 
duce flowers with five stamens, either free, or combined 
together as in Syngenesia. But the present class profess- 
és to include, alone, such plants as have 5 separate sta- 
mens; and this symmetry of the number 5, which obtains 
even in the lowest order of the animal kingdom, among 
the zodphytes, such as the star-fish and sea-egg, prevails 
equally through every other subordinate part of the flower, 
except the style, and some of the fruits. The calyx and 
corolla will be found almost universally quinquifid, and the 
fruit, not unfrequently, 5-celled, 5-valved, or 5-parted, 
though by a kind of constant and hereditary abortion, or 
abridgment, this number in the parts of the fruit is often 
reduced to an apparent unit. In the case of all fruits, 
however it may be with the other parts of the flower, there 
are strong reasons to believe, that when consisting of 
more than one cell or one valve, their number is only 
augmented by portions, more or less distinct, of several 
ingrafted or coalescing single-celled and_ single-valved 
pericarps. . Spontaneous and hereditary ingraftment by ap- 
proach, and obliteration and abortion of parts for want of 
equal room and nourishment, are the obvious causes of 
most of those aberrations from symmetry, which might be 
presupposed to exist in union with the other developed 
parts of the flower. Of this rule, as operating on the num- 
ber of pericarps, we have no bad example in the AsPERt- 
FOLIE or Rough-leaved plants, of which we shall imme- 
diately treat, for here we have, for fruit, 4 one-seeded, 
naked, and distinct pericarps succeeding to each flower ; 
and on the confines of this order, in Phacelia, a coales- 
cence of these pericarps, so as to form but a single 4-cell- 
ed 4-seeded capsule. The consistence of the pericarp 
and its integuments produce differences which, viewed 
apart, seem more important than they really are ; for exam- 
ple, the bony integument of the fruit of the AsPERIFOLIZ 
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entitles its pericarp to the name of a nut ; and such integ- 
uments are, as may be supposed from their hardness and 
unyielding texture, extremely prone to promote the abor- 
tion of every thing imprisoned within them. On the con- 
trary, the pericarp in the Goosberry and Currant, becom- 
ing filled with a soft and yielding pulp, constitutes a berry, 
and is a consistence of the pericarp extremely favorable to 
to the production and perfection of the inclosed seeds. 
Dry cases or capsules if not of too hard a texture, also 
yield to the growing seeds, and are very fertile. The Ap- 
ple, distinct a fruit as it appears, differs only from an or- 
~ ditiary capsule in the accumulation of cellular juicy mat- 
ter within the integuments of the lower part of the calyx. 
The berry of the Strawberry is produced by the succu- 
lent enlargement of the receptacle ; and, in this respect 
alone, differs from the genus Potentilla, which has dry 
seeds seated on a juiceless receptacle. ‘The Mulberry is 
formed by the succulent calyx. The Pine-apple by the 
succulent enlargement of both bractes and calyx. But it 
is unnecessary to multiply examples of these curious, but 
little important, changes which prevail in the vegetable 
kingdom, and mask to ordinary observers the real affinities 
and true relations which plants bear to each other. 

In the present artificial and enormous class, the impor- 
tance of classifying plants by their natural character, rath- 
er than by the unimportant coincidence in their namber of 
stamens, becomes quite obvious; and we shall, accord- 
ingly, select a few examples of natural groups in the first 
order of Pentandria. At the commencement of the class 
you will find the group, long known by the name of As- 
PERIFOLI£, or Rough-leaved plants, a character obvious 
enough in most of the tribe; but they will be more cer- 
tainly known by the character they have, in common with 
the Labiate plants, of producing 4 naked seeds, or single- 
seeded pericarps in the bottom of the calyx. They have 
likewise a monopetalous corolla of five equal divisions ; 
except in Echiwm, where there is an evident ringency, 
approaching by a shade to the Labiate character. In 
some genera the corolla has its orifice closed or hidden by 
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five projections or indentations which cover the stamens. 
The plants themselves have rough and undivided leaves, 
set in alternate order along the stem, the summit of which 
presents spikes or racemes of flowers, before develope- 
ment coiled inward, but, in time, lengthening out, and be- 
coming straight and forked flower-branches. 

To this tribe, though the common American species 
presents a remarkable exception in the perfect smoothness 
of its leaves, belongs the Lungwort, or Pulmonaria. The 
Virginian species (P. virginica) occurs pretty commonly 
in the shady woods of Pennsylvania, and most other of the 
southern and western states ; its flowers, which appear in 
May, look like so many small, bright blue, pendulous fun- 
nels, internally open at the orifice, after the manner of the 
genus, each springing out of a prismatic, 5-sided, 5-tooth- 
ed calyx; the seeds, also, unlike Anchusa, are imperfo- 
rate or without hollows at the base, and are smooth on the 
surface. 

Echium, or Viper’s-bugloss, so called in allusion to the 
style, which looks like the forked tongue of a snake, is 
here better known, at least in Virginia and Pennsylvania, 
by the name of Blueweed, as when in flower, which is al- 
most throughout the summer, its blue and abundant blos- 
soms form a striking feature. In this genus the calyx will 
be found divided into 5 narrow segments ; and the corol- 
la almost entirely open, and naked of scales, somewhat 
resembles a bell with an unequally 5-lobed border, of 
which the lower segment is acute and reflected.’ ‘The 
stamens and style are exserted or stretched out, and the 
stigma forked; the seeds present a tubercular surface, 
and are imperforate. . 

In /Myosotis, Mouse-ear, or Scorpion-grass, the latter 
name from its ancient reputed virtues, (and which you will 
_ find common by the margins of springs,) the corolla has the 
form of a salver, with the border divided into 5 very obtuse, 
shallow lobes, with its stamens entirely hidden by 5 project- 
ing bodies which close up the opening of the tube of the 
corolla; the seeds are naked, and, as in all the rest of the 
preceding genera, fixed merely to the bottom of the calyx, 
an arrangement which you will find very different in the 
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— Cynoglossum, Hound’s-tongue, and Rochelia, both, till 
very lately, species of one genus, differing chiefly in their 
seeds, which are even, and flattened down into hollows 
in the Hound’s-tongue ; but prickly or very rough, and 
simply flattened, in Rochelia; but in both, the seeds 
are fixed to a distinct central column or receptacle ; the 
corolla in each is closed, as in Myosotis by 5 obtuse pro- 
jections, its figure short and funnel-form in Cynoglossum, 
but salver-formed in Rochelia. The common species, 
R. virginiana (formerly Cynoglossum) is a common un- 
sightly weed, with very small white flowers; oblong-lan- 
ceolate and acuminate leaves, scabrous on the upper sur- 
face ; the flower-branches spreading ; and the pericarps 
so densely covered with hooked prickles as too readily to 
adhere to the fleeces of sheep, and become inextricable 
when attached. 

Our next natural group shall be the Lysmmacuim, the 
genus Lysimachia, or Loose-strife, being the type of com- 
parison, and a genus of which you will hardly fail to meet 
with some species or other, however limited may be your 
excursions. ‘The character of the genus is to have a 5- 
cleft calyx ; a rotate, or wheel-shaped corolla, inclining, in 
some species, to be campanulate, with a 5-cleft, sharp- 
pointed border; and a capsule of 1 cell, with an opening, 
according to the species, by 5 or 10 valves. In some spe- 
cies the stamens are of unequal length, and below united 
into a short tube, so as to appear monadelphous ; in others, 
as L. ciliata, the stamens are equal, disunited, and furnish- 
ed with the imperfect rudiments of five other filaments, in 
the form of so many intermediate dentures: and, in fact, 
in L. thyrsiflora of America, the corolla itself is often 6 
or 7 parted, with 6 or 7 perfect stamens, thus making a 
still nearer approach to the symmetrical number 10, indi- 
cated in the structure of some of the other species. The 
most common kind, in low grounds, is LZ. ciliata, known 
by its oppositely situated, long, petiolated leaves, of a form 
betwixt cordate and ovate, with an acuminated point, and 
particularly by the row of long hairs, resembling the cilium 

or eye-lash, arranged on either side the petiole. The 
flowers come out by pairs, and nod or turn downwards. 


60 CLASS PENTANDRIA. 


In the same family of the Lystmacuiz you will find a 
rather common, and very humble, but beautiful garden- 
weed, the Pimpernel, Red-Chickweed, or Poor-man’s 
Weather-glass (4nagallis arvensis), scarcely differing from 
the preceding genus in any thing but the dehiscence of 
the capsule, which is globose, one-celled, and many-seed- 
ed; and instead of longitudinal valves, opens transversely 
all round into 2 pretty equal cups or hemispheres. ‘The 
common kind is a low annual plant, trailing or procumbent 
on the ground, with opposite, sitting, ovate leaves; and 
axillary, solitary, or singly disposed flowers, of a pretty 
scarlet color, never open but in the sunshine of a fine day, 
and closing at the approach of storm and darkness. ‘There 
is another kind, occasionally cultivated, with flowers of a 
bright blue. Also a much larger flowered, elegant, peren- 
nial species (2. collina), with red and blue flowers, from 
the south of Europe. ; 

Another well known family of this class is the ConvoL- 
vuLi, of which the Bindweed, or Convolvulus, is the prin- 
cipal genus. ‘They derive their name from their slender 
twining stems, and are among the more common plants 
which we cultivate, as well as wild in our bushy and rich 
woods. They are known, at once, by the large, some- 
what bell-shaped, and plaited corolla, which before and 
after opening resembles a twisted cone; the border is 
almost equal, though a division into 5 superficial lobes is 
not unapparent, and indeed quite obvious in the Cypress- 
vine, or Quamoclit, of the following and once united 
genus Ipomea. ‘The calyx is 5-parted, and either naked 
at the base, or subtended by 2 bractes ; which last charac- 
ter, with some others not sufficiently apparent, have led 
some botanists still further to divide the old genus of Con- 
volvulus. ‘There are 2 stigmas, but only 1 in Jvomea; a 
capsule of 2 or 3 cells, with the same number of valves, 
and each cell containing 1 or 2 seeds. Their flowers 
only open in the morning sunshine, and wither by noon. 
The purple Bindweed or Morning-Glory, has rough, heart- 
shaped leaves ; 2 or 3 flowers on a peduncle, commonly 
of a fine purple, though sometimes red, bluish, and white, 
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with five purple lines, or even covered with particolored 
lines in various directions. The tricolor Bindweed, (C. 
tricolor) grows low and prostrate, but does not twine, 
having smooth, oblong, lance-shaped leaves ; singly dispos- 
ed, or solitary flowers in the bosom or axil of the leaves 3 
the corolla is of a beautiful bright blue, with a white eye, 
or centre edged with yellow. To this genus or rather 
Ipomea belongs the plant whose root forms the drug 
called Jalap. Another species (C. scammonia) also 
affords the drastic resin Scammony, a substance almost 
equally abundant in C. sepium of Europe and the United 
States. 

Nearly allied to the preceding group is the natural 
order of the Potemonia, from Polemonium, its type, of 
which the moist, shady woods of the United States affords 
a single species. ‘The principal character of this group is 
the ternate division of the stigma and capsule. In the 
Polemonium or Jacob’s-Ladder, as it is called in Europe, 
from its pinnately cleft leaves, the calyx is campanulate, 
with a 5-cleft border ; the corolla also campanulate, with 
a 4or 5-lobed erect border, and having its short tube 
closed up by five staminiferous valves. ‘The stigma, asin 
the whole order, trifid ; the capsule roundish, of 3 cells, 
each cell many-seeded ; the seeds oblong, and somewhat 
triangular. Besides P. reptans, which is a native of the 
middle and western states, we sometimes find in gardens 
the P. céruleum of Europe, like our own, bearing blue 
flowers, and now and then occurring, like most other 
plants, with those that are white. 

But the most common plant, in all our woods and 
meadows, of this natural order, is the Phlox, of which we 
have many species, and all of them a good deal resembling 
Pinks, except in their having a monopetalous corolla. 
These have a small deeply 5-cleft calyx ; a very conspic- 
uous bluish or purplish, flat, salver-shaped corolla, with 5 
inversely wedge-shaped lobes, and a conspicuous tube 
more or less curved, which: irregularity also operates on 
the disposition of the stamens, being so many mere anthers 
situated, in two different though contiguous parts of the 
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tube. The capsule resembles that of Polemoniwm, but 
differs in producing only a single seed in each of the 3 
cells of which it consists.) ‘The seeds are also oblong, 
and, following the contours of the round capsule, are with- 
out angles. 

Another splendid genus of this family, altogether Ameri- 
can, is the Cantua or Ipomopsis of Michaux. ‘These are 
chiefly biennials, with finely divided, or rather pinnately 
dissected, alternate leaves, (those of Phlox being entire 
and opposite.) The calyx resembles that of Phlox, but 
is more membranaceous ; the corolla bas a long, straight 
tube, and pointed, lobed border; the capsule has many 
angular seeds in each of its 3 cells. Cantua coronopifolia, 
in its leaves and flowers so much resembling the Jpomea 
Quamoclit, or Cypress-vine, is perhaps the most splendid 
and elegant plant in the United States. ‘The flowers are 
numerous and fecund, resembling so many clustered little 
scarlet trumpets, spotted with carmine, the stem is crowd- 
ed below with leaves as fine as hairs. Besides this better 
known species of the sandy woods of the Carolinas, there 
are in the south-western wilds of the United States, up to 
the foot of the Rocky Mountains, four or five other species 
of great beauty, but as yet scarcely known to botanists. 
This genus is very intimately allied to Gilia of Mexico 
and the North-West coast of America, if indeed, distinct 5 
and scarcely differs, except in habit, from Collomia (the 
Phlox linearis of Cavanilles). 

Another tribe of Pentandria deserving attention is the 
order Souanem, of which Solanum, the genus of the pota- 
toe, is the type. In this the calyx has 5 or 10 persisting 
divisions 3 a rotate corolla of one piece, commonly divided 
into 5 lobes on the border. The anthers connive together 
in the form of 4 cone, are of an oblong form, and have the 
peculiarity of opening merely at the top by two terminal 
perforations, instead of longitudinally, as is the usual man- 
ner of the dehiscence of anthers; the berry, which suc- 
ceeds, is divided into from 2 to 5 cells. The genus is 
numerous, and most of the species belong to South Amer- 
ica. The Potatoe (Solanum tuberosum) was introduced 
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into Europe from the mountains of Peru, and has become 
infiditely more valuable, as an article of food, in the cold- 
er regions of Europe and North America, than in its na- 
tive climate. It is with us an annual, perishing after the 
ripening of its numerous tubers or roots, which are, in 
reality, only so many short and succulent running branch- 
es, readily capable of growth when divided into eyes, or 
single buds. 

The Ground-cherry (Physalis) scarcely differs from 
Solanum, except in the calyx, which is inflated like a blad- 
der, and incloses the 2-celled berry, when ripe becoming 
yellow, pleasantly acid, palatable, and wholesome in all the 
American species, though the European kind, P. Al- 
kekengt, is considered a poison. 

We have commonly in gardens, and almost a weed, an- 
other genus, called Vicandra, having blue flowers some- 
what bell-shaped, merely differing from Physalis, by its 
dry berry, also inclosed by the inflated calyx. 

The Datura, or 'Thorn-Apple, called also James-town- 
weed, is another genus of the family Souanes. It bears 
a tubular, angular, and deciduous calyx, of which the or- 
bicular enlarging base is alone persistent. The corolla is 
plaited and, when expanded, funnel-form. ‘The thorny 
capsule is ovate, 2-celled, 4-valved, with the cells 2-parted. 
This is a common foetid and poisonous annual, too abun- 
dant in wastes, and neglected gardens, expanding its flow- 
ers only in the evening. ‘There are several other species 
besides D. stramonium, natives of South America and India. 

Tue Tobacco (Nicotiana) belongs equally to this tribe, 
and bears a tubular 5-cleft calyx ; a funnel-formed corol- 
la, with a plaited, 5-cleft border ; the stamina inclined ; 
the stigma capitate ; the capsule 2-celled, and 2to 4-valv- 
ed. Nearly related to this almost exclusively South Amer- 
ican genus of narcotics, is the 

Henbane (Hyoscyamus) of Europe, differing principally 
in the irregularity of its 5-lobed, funnel-formed corolla, and 
the singular opening of its 2-celled capsule, which is by a 
transverse valve or lid, like that of a box. The whole 
plant in the common species, H. niger, has the heavy 
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smell and viscid pubescence of Green ‘Tobacco, and is still 
more powerfully narcotic. The corolla is yellowish, spot- 
ted with dull purple. 

Another interesting and common tribe of Pentandria is 
the Carriroia, from Caprifolium, its type, our common- 
ly cultivated coral Honeysuckle, which is wild and indige- 
nous from this vicinity, to an interminable distance 
south, generally trailing amidst bushes, and almost ever- 
green in the Carolinas. In this genus, scarcely distinct 
from Lonicera, or the true Honey-suckle, the czlyx, which 
crowns the germ of the berry, is very small and 5-tooth- 
ed; the tube of the corolla long, the border 5-cleft and 
equal, but in the true Lonicera unequal, or in 2 lips; the 
stamina are exserted; the stigma round, the berries dis- 
tinct, 3-celled, and many-seeded, but in 

Xylosteum the flowers grow by pairs on the summit of 
the same peduncle; the corolla, as in the Honeysuckle, 
to which this genus was formerly joined, presents often a 
deviation from regularity in the outline; and the berries 
grow by pairs more or Jess distinctly united together, each 
having 2 cells and many seeds. 

In Symphoria, formerly also included in Lonicera, the 
minute calyx is only 4-toothed, and, as in the preceding ge- 
nus, furnished with 2 small bractes at its base. The co- 
rolla is small, partly campanulate, with a 5-cleft, nearly 
equal border. ‘The berry is crowned with the persistent 
calyx, and is divisible into 4 cells with only 4 seeds, 
and 2 of the cells are often abortive. The most sin- 
gular and ornamental shrub of this genus is the Snow- 
berry (S. racemosa), which in the autumn, appears loaded 
with a profusion of snow-white or wax-like berries in clus- 
ters, adding to the plant a singular beauty, and compen- 
sating for the inconspicuous flowers. 

The Violet (Viola), of which the United States possess 
more than twenty species, is the type of a very distinct 
natural order, the Vionacem. ‘The genus is characteriz- 
ed by having a deeply 5-cleft calyx, projecting at the base. 
The corolla consists of 5 irregular petals, the upper petal 
continued backwards in the form of a spur. ‘The anthers 
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are connivent, and slightly cohering. The capsule is con- 
ic, of 1 cell, spontaneously divisible into 3 valves, the 
seeds adhering to the centre of the valves. The species 
are divisible into 2 sections 3 those which are stemless and 
produce their flowers immediately from the root; and 
those which have stems and flowers in their axils or the 
junction of the leaf and stem. One of the West India 
species, now referred to a separate genus Hybanthus be- 
comes a twining thorny shrub ; from other species V. Ipe- 
cacuanha, V. parviflora, and V. calceolaria, is obtained 
the important drug Ipecacuanha, but much inferior to that 
which is derived from a species of Cephaélis, the Psy- 
chotria emetica. The roots of all the species deserve a- 
medicinal trial, as they are undoubtedly possessed of 
active qualities. 

The most conspicuous flowered species now cultivated 
is V. grandiflora, producing either cream coloured or 
purple flowers. ‘The common annual Pansy (V. tricolor) 
in the Spring and Autumn frequently occurs with intense 
purple flowers, becoming pale in the heats of Summer. 
During this season all the species continue to produce 
seeds with inconspicuous apetalous flowers. The most 
successful mode of cultivating most of the species, appears 
to be, here, in a moist or shaded rock border, which is 
nothing more than a low mound held together by scatter- 
ed angular stones. 


CHAPTER XVI. 


OF THE OTHER ORDERS OF THE CLASS PENTANDRIA. 


We shall commence the second order of the fifth class 
by presenting you with the natural family of the Apocynes, 
so called from Apocynum, its type, known by the various 
names of Dog’s-bane, Catch-fly, and Indian Hemp. Two 
species are with us common, upright, and somewhat 
branching, milky-juiced plants, found in sandy fields, and 
amidst bushy open woods; their stems are extremely 
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tough, and afford a durable flax or hemp, but in a quanti- 
ty perhaps too small to deserve cultivation. ‘The sagit- 
tate anthers of the flower, connive together into a cone, 
and firmly cohere to the columnar stigma about their mid- 
dle ; within, and below these anthers is situated the secret- 
ing nectariferous cavity. IFlies attempting to rifle this 
reservoir, by inserting the proboscis between the interstices 
of the anthers, become cruelly imprisoned, by that organ, 
which, once exserted, and shifted a little upwaras, can 
then be no longer retracted; and the poor insect, like 
Tantalus, with plenty in view, but out of reach, perishes 
of want. ‘That you may find this plant and its congeners, 
attend to the following characters.—They have a very 
small 5-cleft calyx ; a campanulate (white or rose-colored, 
veined) corolla, the border with 5 short, spreading or rev~ 
olute lobes; the anthers are already described. ‘There 
are also 5 glandular acute teeth, alternating with the sta- 
mens, and opposite to the segments of the corolla. The 
species are very similar, so that it is somewhat difficult to 
distinguish them from each other ; but with these specific 
characters we have not here room to interfere, and refer 
you rather to the local or general floras or descriptions of 
plants, with which you are, probably, provided. 

The AscLePrapE®, nearly allied to the preceding or- 
der, shall be our next natural family of the fifth class, and 
second order ; and here, if you examine closely, you will 
probably find a difficulty in making out either what are 
the stamens or the pistils, so different is the arrangement 
and consistence of these parts in Asclepias, Swallow-wort, 
or Silk weed, from those of most other plants; and we 
confess, that, but for their relation with the decidedly pen- 
tandrous Apocynum, we should certainly place this genus 
in GyNnanpRta, its genuine artificial station. 

In this genus the calyx is also very small, and 5-parted 5 
the corolla rotate, 5-parted, and reflected backwards from 
its first opening. ‘The next set of organs, which now pre- 
sent themselves, are not the stamens, as usual; you will, 
at once, perceive that they are of the nature of an inner 
corolla. By Linneus such processes were confounded 
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with the nectary, or secreting honeyed glands of flowers ; 
I veritured to give them the epithet of levanthia, inner 
scales or petals. In thi s:genus, this process, connected 
below to the corolla, is divided into 5 parts, each of 
which is hollow or ear-shaped, sending out from within its 
base a subulate or awl-shaped averted process, bent to- 
wards the summit of the stigma. ‘The anthers are 5 crus- 
taceous bodies, adhering about the middle to the stigma, 
consisting of so many pairs of cells for the reception of the 
pollen, which is collected into five pair of club-shaped, 
yellow, wax-like, solid masses, suspended from the 5 an- 
gles of the summit of the stigma; each pair of these pol- 
len masses has not, however, a corresponding set of anthe- 
roid cells for their reception, but each puir passes into the 
contiguous cavities of 2 pair of the receiving cells. But one 
stigma also is visible, though beneath it will be found 2 germs 
united in a common base, which, at length, become 2 soft, 
conic capsules, called follicles, each of which, according 
to the nature of that very simple pericarp, consists of only 
one cell,and one valve folded together concavely, and 
opening lengthwise by a suture. ‘The seeds, flat, and im- 
bricated are terminated by a coma or long silky crown, 
and attached to a depending furrowed receptacle, the coma 
being the umbilical cord or attaching string of the seed, 
and at length, its buoyant crown ready to waft or launch it 
in the air, and carry it almost to any distance, as a new 
germ of vegetable colonization. The larger flowered spe- 
cies of Asclepias, such as 4. syriaca or Silk-weed, and 
A. tuberosa or Butterfly-weed, act also as catch-flies, the 
insects getting entangled by the feet in the chinks of the 
antheroid cells, and remain prisoners till they perish with 
hunger and fatigue. ‘To suppose these plants peculiarly 
possessed of a carniverous appetite, instead of a structure 
accidentally fatal to some insects, as in the case also of so 
many glutinous plants and flowers, is devoid of all evidence, 
and only one of those unsupported interpretations of the 
operations of nature which would limit every idea to our 
contracted views of general utility. More than 20. spe- 
cies of Asclepias are indigenous to the United States. 
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They have very generally a mild-tasted milky sap, which, 
like that of the Apocynum, partakes, when inspissated, of 
the nature of gum-elastic. Some of the species are among 
our most common productions, particularly the red-flow- 
ered swamp species, 4. ancarnata, and 4. syriaca, grow- 
ing so abundantly along the rich margins of streams. The 
fibres of the stem afford a durable flax; and the silky 
down of the seed of this last species has been manufac- 
tured, when mixed with other fleecy substances, but is 
not sufficiently tenaceous alone ; a property which cotton 
has been supposed to derive from its peccliar structure ; 
each fibre appearing denticulated when viewed through a 
magnifying lens. A. tuberosa, of the sandy fields of the 
southern and middle states, bears, in August, a profusion 
of bright orange-coloured flowers. It has also alternate 
leaves, tuberous roots, and is destitute of milky sap. Un- 
der the name of Pleurisy-root it has been considerably 
used in medicine. A. decumbens, very nearly allied to 
the preceding in all respects, occurs very sparingly in this 
vicinity. 

In botanizing in the middle, southern, and western states, 
you will probably meet, occasionally, with feetid, twining 
plants producing umbels of brown or greenish flowers, 
nearly resembling those of Asclepias, but without awns in 
the lepanthum or nectary ; these will belong, probably, to 
the genus Gonolobus or Cynanchum. ‘They likewise 
produce follicles, and comose seeds, and strictly belong to 
the AscLEPIADER. 

Late in autumn, when few other flowers are visible, you 
will still meet in wet places with a set of very rich blue- 
flowered plants of a bitter taste, belonging to the second 
order of Penranpria, of the genus Gentiana or Gentian, 
a bitter medicinal drug, and the type of a natural family of 
similar name. The calyx is 4 or 5-parted; the corolla 
partly campanulate, but tubular at the base, having a 4 or 
5-cleft border, with its edge, in a few species, fringed, and, 
though commonly expanding, sometimes almost shut up, 
as in our common G. saponaria, where the corolla is so 
closed as to look like a barrel. ‘The stamina are included 
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or inclosed. The stigmas 2. The capsule 1-celled, 2- 
valved, containing very many minute seeds attached to 2 
longitudinal receptacles. 

To the same natural family Gentianm, but without 
much reason placed in the first order of Pentandria, ap- 
pertains the American Centaury (Sabbatia), the common 
and beautiful ornament of our open, swampy, natural mead- 
ows and saline marshes, with pink red or white flowers, 

‘having 2 particolored star in the centre. According to the 
species, the calyx as well as the corolla is 5 to 12-parted, 
the latter quite open or rotate, and so readily distinguish- 
ed from the tubular campanulate corolla of the Gentian. 
There are also two spirally twisted stigmas, and the an- 
thers themselves are, at length, revolute. ‘The capsule, as 
in Gentian, I-celled and 2-valved. All these plants have 
the medicinal bitter resin of the Gentian, grow low, have 
Opposite entire smooth leaves, and flowers-in terminal or flat 
clusters or corymbs. 

The Umbelliferous plants, of which we have elsewhere 
already spoken, find place also in the second order of this 
artificial class. ‘There is a difficulty in distinguishing the 
genera in this tribe, common more or less, to every very 
natural group ; for the numerous links which connect the 
whole order so closely together, at the same time dimin- 
ish the minor distinctions of the genera. In the UmBeuut- 
FER#, so intimate is this general resemblance, that but lit- 
tle remains for the generic distinction, save the form of the 
pericarp, which is indeed, very distinct in many genera 5 
as, for example, it is round, flattened, and nearly naked in 
the Parsnip: of an oblong, roundish form, with five ribs, 
armed with prickles in the Carrot (Daucus): ovate and 
solid (or not coated), with 5 ribs, at first crenulate or wa- 
ved, in the Hemlock (Conium): the fruit narrow, pyram- 
‘idal, rostrate, and sharply 5-ridged in the Myrrhis (or 
American Chervil); the umbel simple, and the leaves 
undivided in Hydrocotyle, Water-rot, or Marsh Penny- 
wort,* and the fruit roundish, but compressed in a reverse 


* So called, in allusion to the round peltate form of the leaves in many 
of the common species. 
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sense with that of the Parsnip, and each seed backed with 
three ribs. In the Sanicle (Sanicula) the umbel is also 
nearly simple, the flowers crowded, and of different sexes, 
with a distinct 5-parted calyx, which is persistent, and an 
oblong, solid, unribbed fruit, closely armed with hooked 
bristles. In the Eryngium, or Sea-holly, generally spiny 
plants, with blue flowers and bractes, the flowers grow in 
dense, roundish heads, upon a chaff-bearing receptacle, 
and have a many-leaved, more or less spiny, involucrum. 

And though the mutual distinctions which mark the 
genera are not all so obvious as those above selected, a 
due attention to the fixed character of the fruit, taken 
sometimes in conjunction with the involucrum, and other 
lesser traits, will, on the whole, prove sufficient to remove 
ambiguity, and bring you sufficiently acquainted with this 
remarkable tribe of plants, of which so many are poisons 
to men and cattle, and so few are either useful or orna- 
mental. Among those which we cultivate, are the Pars- 
ley and Cellery, Carrot, Parsnip, Skerret, Caraway, Co- 
riander, Anniseed, Amomum, Angelica, Lovage, Fen- 
nel, Dill, and Chervil (Scandix cerefolium). The 
Earth-nut (Bunias bulbocastanum) of Europe, though 
not cultivated, is often eaten by children, and may be 
considered harmless. ‘The large tuberous roots of the 
Arecacha, an umbelliferous plant of South America, be- 
longing to the genus Coniwm, or Hemlock, are also eaten, 
and esteemed as but little inferior, either in quantity or 
quality, to the common Potatoes. From the Ferula As- 
safetida of Persia, is obtained the gum and drug of that 
name. ‘The Lovage and Angelica were formerly in re- 
pute as domestic medicines. The juice of the Hemlock 
was used by the Grecians for poisoning criminals. This 
fatal potion was given to the amiable Socrates by the Athe- 
nians. In small doses it is now employed as a medicine, 
but with very uncertain success. 

To the third order of Penranprta belongs the Elder 
(Sambucus), having the flowers disposed in that kind of 
flat cluster termed a cyme. ‘The calyx is minute, and 
5-cleft. ‘The corolla nearly rotate, 5-cleft. Stigmas mi- 
nute ; the berry globular, 1-celled, and 3-seeded. 
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The Viburnum, also appertaining to the Capriroutia 
tribe, differs from the Elder in bearing, for its 3 stigmas, 
an oblong berry, or rather drupe, in many of the species 
containing only 1 seed. In the Viburnum shrubs, too, the 
leaves, though sometimes lobed, as in the Cranberry-tree 
(V. oxycoccus), ar2 never compounded, as in the Elder. 
Among the foreign species of this genus, best known to us, 
is the early flowering Laurustinus. 

The Sumach, or Rhus, of the Teresintaces, though 
placed here, has many species with dicecious flowers. 
They are all shrubs, or small trees, many with a milky 
sap, and some with an aromatic odor ; they have ternate 
or pinnated leaves; inconspicuous greenish flowers, in 
terminal conic clusters:—The flowers are inferior, with a 
5-parted calyx, 5 petals; a small, dryish and flattish berry, 
often red, and then acid, or white and poisonous, including 
one hardish seed, or nut. ‘The most common, creeping, 
and scandent kind, called Poison-vine, has ternate, entire, 
or coarsely-toothed leaves, and clusters of whitish berries. 
This species is however, less venomous than the Poison- 
ash, called Dogwood in New England (2. venenosa), 
which grows always in dark swamps, is very smooth, with 
pinnate leaves in many pairs, and naked, reddish petioles, 
the leaflets oval, entire, and acuminated; the panicle 
loose, the flowers dicecious, and the berries nearly white. 

To PENTANDRIA TETRAGYNIA, but to no certain natural 
order, unless it may be considered as an order as well 
as genus apart, belongs the Parnassia, or Grass of Par- 
nassus. ‘Their white, solitary, beautifully veined flowers 
may be observed in August and September in considera- 
ble abundance, in the low, marshy meadows of the New 
England states and Canada; but chiefly in mountain 
meadows, and near boggy springs in the southern states. 
Each stem is embraced by a single leaf below its middle, 
and producgs only a single flower with the aspect ofa 
Ranunculug—The calyx is 5-parted and persistent. The 
petals 5, and inferior. There are 5 cordate lepanthia or 
nectaries, arising from the claws of the petals, each edged 
with a variable number of hairs terminated by globular 
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glands. Stigmas 4. Capsule 1-celled, 4-valved, the 
valves bearing imperfect partitions in the middle. The 
seeds, with a membranaceous margin. There appears 
to be some affinity betwixt this genus and Passiflora, but 
the seeds and lepanthia are still very different, and would 
not justify its situation in the same natural family. 

In the 5th order, of the fifth class, you will find the Flax 
(Linum) of the natural family Liew, itself the type. 
The calyx is deeply 5-parted and persistent. Petals 5, 
unguiculate. ‘The filaments of the stamina are united at 
the base. ‘The capsule superior, nearly globular, 10-valv- 
ed, and 10-celled. A single ovate, compressed seed! in 
each cell. ‘The flowers are either blue or yellow, and 
some of the species afford those cortical fibres, which we 
call Flax. In nearly all the species, the leaves are narrow, 
alternate, and entire. ‘The Virginian species (L. virgin- 
wanum), a common perenial, in the middle states, has 
small, yellow, remotely situated flowers. ‘The perennial 
Flax of Europe (Linum perenne) with blue flowers, 
like the cultivated species, is also met with on the banks 
of the Missouri. 

The Aralia (two of the native species called Spikenard 
and Angelica-tree), of the natural order Aratim, nearly 
allied to the umbelliferous tribe, belongs also to the fifth 
order of this class. ‘They are either low or stout herbs 
or shrubs; the 4. spinosa becomes almost a tree, and has 
its stem and branches covered with sharp thorns. The 
flowers, small and white, are disposed in numerous white 
umbels. The calyx is 5-toothed, and superior; the pe- 
tals 5. The stigmas partly globose. ‘The fruit a 5-celled, 
5-seeded berry. 

To the singular classification of PENTANDRIA POLYGYNIA 
is referred the Xanthorhiza, or Yellow Root of the moun- 
tains of Carolina. But as it belongs to the natural order 
RANUNCULACE®, we may properly considegit as a plant 
of an irregular number of stamens, and related to Po- 
LYANDRIA. It is a very low running undershrub, with a 
yellow root, occasionally used in dying, having bipinnate, 
Parsley-looking leaves, and brown, small flowers, disposed 
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in compound racemes. ‘There isno calyx; 5 petals; and 
5 obovate, pedicellate lepanthia, or petaloid nectaries. 
Each flower is succeeded by from 5 to 8, 1-seeded, half 
2-valved capsules. 


CHAPTER XVII. 


THE CLASS HEXANDRIA. 


In this artificial class will be found a very natural, 
though varied assemblage of plants, of which some are 
closely related to others of the third class, the numbers 3 
and 6 having a symmetrical ratio to each other, and are 
indicative of one of those grand distinctions in the vegeta- 
ble kingdom, which separate them into primary or princi- 
pal divisions ; most of the plants of Hexanpria, with the 
exception of a few shrubs, appertaining to the great mono- 
cotyledonous class of the natural method. 

With the Liliaceous tribe you are already generally 
acquainted. ‘The Lily itself presents two sections in the 
form of the corolla, which is composed of 6 petals inclin- 
ing to the campanulate form and without calyx, the 3 
outer petals seeming to answer that purpose; the 3 inner 
are marked with a longitudinal channeled line, nectarife- 
rous at its base. In the common orange, white, and Phil- 
adelphian Lily, the corolla forms an erect cup; but in the 
Martagon, tiger, Canadian, and superb Lily (L. super- 
bum), the petals are so reflected, as to put on almost the 
appearance of a turban. ‘The stamina are shorter than 
the style, and the stigma is entire. The capsule is superior, 
and 3-sided, with 3 cells and 3 valves, the valves connect- 
ed by cancellate or crossing hairs. The seeds are flat 
and triangular, arranged in 6 rows. ‘The United States 
afford five or six species of this splendid genus. They 
generally affect low and rich meadows, or fertile, shady — 
woods, and thickets. 

The ‘Tulip differs chiefly from the Lily in the absence 
of a style, the triangular germ being crowned only by a 
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trifid stigma. The corolla is bell-shaped, when open like 
a Lily, but has none of the nectarilerous grooves, and is 
always more swelled or ventricose towards the base; 1 or 
2 embracing lanceolate leaves, too, with but a single flow- 
er on a stem, and that extremely subject to variation by 
culture, at once distinguish the ‘Tulip from the Lily. 
There are several species of this vernal queen of flowers 
and favorite of the florists, of which the Yellow European 
(Tulipa sylvestris, Eng. Bot. t. 63,) and Van 'Thol or 7’. 
suaveolens, are sensibly fragrant. But the later flowering 
and more splendid species, I’. gesneriana, is the most 
remarkable for the variety and beauty of its colors. ‘This 
particolored hue, brought to such perfection in Holland, 
is, however, natural to this species, in a lesser degree, 
even in its native plains of the East. Somewhat related 
‘to the Tulip, in general aspect, is the genus Erythronium, 
or Dog’s-tooth Violet, the latter appellation seemingly 
derived from the oblong and slender form of the bulb, 
somewhat resembling the canine tooth. The corolla is of 
6 petals, and partly campanulate, but the petals are re- 
flected, as in the Martagon Lily, though only during the 
shining of the sun. ‘The interior petals have a tooth-like, 
thickish process, on either side, near their base, and a 
honeyed pore. ‘The style is club-shaped, and the stigma 
entire, or 3-cleft. ‘The capsule is superior, partly. stipi- 
tate or pédicellate ; and the seeds, instead of triangular, 
are ovate. ‘They are all early vernal plants. We have 
two or three species; the most common, with yellow 
flowers (E. americanum, Curt. Mag. t. 1113), appearing 
in moist and shady places, amidst thickets, growing 
together in extensive clusters, though but few bulbs 
flower at a time, and those that do, send up 2 lanceolate, 
brown, blotched leaves, and a low scape with a single 
nodding flower. The root is a brown, smallish bulb, not 
unlike that of a Tulip. 

In similar situations with the last plant, and flowering 
nearly about the same early period, you will find frequently 
some species of the genus Uvularia, which might from its 
aspect, be called Bellwort ; a plant, also of the Litiacex 
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order. The inferior corolla consists of 6 erect petals, 
with a nectariferous cavity at the base of each. ‘The fila- 
ments are very short and adnate, or inseparably adherent 
to the anthers; the stigma reflected. ‘The capsule about 
as broad as long, triangular, 3-celled, 3-valved, each 
valve with a central dissepiment., The seeds are numer- 
ous and partly globular, with an arillus or process at the 
scar or hilum. ‘They are all low-growing, fleshy, fibrous- 
rooted plants; with elegantly forked, though not much 
divided, stems ; having alternate, oval, or elliptic leaves ; 
and smallish yellow, unexpanding, pendulous flowers. U,. 
perfoliata, a rather common plant, has the ellliptic, obtuse 
leaves perfoliate, or as if bored through for the passage of 
the stem ; the corolla campanulate, granular and scabrous 
within, and the anthers awned. In U. grandiflora, so 
common in western Pennsylvania, the leaves are also per- 
foliate, but the petals smooth within, and the anthers 
bluntly terminated ; the flower is also considerably larger. 
There are likewise 2 other species with which your Floras 
or systematic books will readily bring you acquainted. 

In Asparagus, by some assumed as the type of a natu- 
ral order, the corolla is inferior and 6-parted. ‘The style 
very short, with 3 stigmas; and the berry 3-celled, with 
2 roundish seeds in each cell. 

In Convallaria, Solomon’s Seal, and Lily of the Valley 
which takes its place among the Lintacea, the corolla 1s 
inferior and 6-cleft; the berry globular, spotted, and 3- 
celled. ‘lhe genus is now divided into several sections, 
or rather distinct genera or natural groups. In C. bifolia, 
the corolla lacks a third part of its organs, and is conse- 
quently only 4-parted, with the border spreading ; the 
stamens only 4; and the herry 2, instead of 3-celled. 
‘The flowers are white and small, in a terminal raceme, 
and the very low stem furnished with 2 and sometimes 3 
alternate cordate leaves. ‘This plant grows in clusters in 
shady woods, and flowers in May and June. Here, as in 
many other instances of well known analogy, we have an 
example of the natural composition of flowers, formed of 
so many concomitant parts linked together by perpetual 
ingraftment, so as to form but one compound individual. 
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In the next section, Smilacina, the corolla is perfect, or 
6-parted, and spreading; with the filaments divergent, 
and attached to the base of the segments of the corolla. 
The most common species is C. racemosa, rather a large 
plant, with broad, plaited, or strongly nerved, sessile, pu- 
bescent leaves, and paniculated or compounded recemes 
of greenish white flowers. ‘This species flowers about 
June. 

The next section, or genus, is the Polygonatum, or 
true Solomon’s Seal, which has a 6-cleft, cylindric, unex- 
panding corolla; and the filaments attached to the upper 
part of the tube ; the berry perfect or 3-celled, the cells 
Q-seeded. ‘These plants have the leaves permanently in- 
clined to 2 sides of the stem; and the flowers, 2 or more 
together, growing nearly all the way up the stem in the 
axil of the leaves. The flowers are greenish white, and 
appear about June or July. The shoots of the large spe- 
cies, C. multiflora, are sometimes eaten as Asparagus. 

The earliest harbinger of spring in Europe and the 
United States,* is the Snowdrop, or Galanthus nivalis, 
belonging also to this showy class of flowers, and so finely 
described by Mrs. Barbauld. 


“Ag nature’s breath, by some transforming pow’r, 
Had chang’d an icicle into a flow’r.— 

Its name and hue the scentless plant retains, 
And winter lingers in its icy veins.” 


It begins often to grow beneath the snow, at a tempera- 


ture scarcely removed from the freezing point, and flour- 
ishes alone, while all other plants lie dormant. ‘The 
French, in allusion to this remarkable precocity of appear- 
ance, term it expressively ‘ perce-neige,” Each plant 
consists of a bulb sending up 2 narrow or linear leaves, 
from the centre of which arises a scape, terminating in a 
spathe or sheath, answering the protecting purpose of a 


calyx. The corolla white, tipped with green, hangs pen- 


* The small, but elegant flowered, umbelliferous plant, which I henee 
named Erigenia (or harbinger of spring), is about as early as the Snow- 
drop, flowering in the shady woods of Pennsylvania and Ohio from the 
12th to the 20th of March, 


a 
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dulous or drooping, and is situated superiorly. with regard 
to the germ ; it consists of 6 petals in 2 ranges, but of 2 

different forms, the 3 inner being one half shorter than the 

3 outer, and notched or emarginate at their extremities. 

The Snowdrop is a native of the shady woods and mead- 
ows of the south of Europe. 

The Daffodil, or Narcissus, is the next early flower of 
this class, which presents itself for our inspection in almost 
every garden ; but being cultivated for show rather than 
science, the double kind is generally preferred, from 
which the young botanist can learn nothing of the. genus 
or true character of the flower, the stamina and _pistillum, 
in this case, being transformed, as in other double flowers, 
into a multiplicity of irregular petals. In this transforma- 
tion, the filaments of the stamens are enlarged into an 
additional set of inner petals, and the anthers are destroy- 
ed ; but, as in the common double Daffodil, there are many 
more than 6 additional petals, and no pistillum, it appears 
that the latter organ is, in fact, changed into the monstrous 
and infertile rudiments of one or more additional flowers. 
Phis is very obviously the case in some double Roses, 
double Wall-flowers, and Stocks, which often present a 
later flower, or even flower-branch coming out from the 
centre of a: former withered one. The Daffodil, in its 
natural, simple form, unaltered by the luxuriance of the 
soil, presents from the bosom of a preceding spathe or 
chaffy sheath, one or more flowers, consisting of a superi- 
or corolla of 6 equal petals or parts, and within them an 
interior, funnel-shaped lepanthium, or nectary of a single 
piece, within which are the stamens. The Polyanthus 
Narcissus (V. ¢azetta), (NV. incomparabalis), and the 
Jonquil (JV. jonquilla), so called from its rush-like, narrow 
leaves, are remarkably fragrant, and bear forcing, or 

bringing early into flower, in water-glasses, in the ordinary 
temperature of a dwelling-room. 

The Agave or American Aloe, referred to the Bro- 
MELI# or natural order of the Pine Apple, is a very re- 
markable genus, of which there is one species growing 
native in Virginia and the southern states. ‘The corolla, of 
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a greenish color, is superior, erect, and tubular, or funnel 
form. The stamina are erect, and extend beyond the 
corolla. The capsule is bluntly triangular and many-seed~ 
ed. The tardy-flowering species, 4. americana, of Mex- 
ico, which in cold climates has been cultivated near a cen- 
tury before flowering, arrives at this state in 6 or 7 years 
in its native climate, and in the warmthof Sicily. Before 
this period the plant presents nothing but a perpetually un- 
folding cone of long, rather narrow, but thick and fleshy 
leaves, pointed, and beset on their margins with strong 
thorns. Before flowering, this cone or cluster of leaves 
attains an enormous bulk and developement ; at length, it 
swells more than usual, the circulation of the sap in the 
outer leaves becomes visibly retarded, and they put on a 
shrivelled aspect. At this period, the Mexicans, who cul- 
tivate this plant which they call magwt, tap it for the juice 
with which it now abounds, and many gallons of sap con- 
tinue for a time to exude from this vegetable fountain. 
From this liquor, when fermented, is distilled the common 
spirit drunk throughout that country, and when the plant 
is finally exhausted, its tenacious and abundant fibres af- 
ford a durable hemp or flax. If suffered to flower, it 
sends up a central scapus 18 to 30 feet high, resembling a 
huge chandelier with numerous clustered branches, bear- 
ing several thousands of elegant but not showy, greenish 
yellow flowers, from which slowly drops a shower of hon- 
ey. With the flowering the energies of the plant become 
exhausted, and it then perishes, however long it may have 
previously existed, but at the same time it sends up from 
the root numerous offsets for the purpose of vivaparous 
propagation. 

The Tradescantia or Spider-wort, of the natural family 
ComMELINES, are remarkable grass-like looking plants, 
with fugacious, delicate flowers, coming out in long suc- 
cession so as to form an umbel, from a terminal sheathing 
leaf. Inthe common Virginian species (JT. virginica), 
they are of a rich blue, and occasionally white or red. 
In this plant there is a green 3-leaved calyx, but conse- 
quently only 3 petals. ‘The filaments are remarkably 
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downy, and the hairs, when seen through a lens, are joint- 
ed like a necklace. ‘The capsule is superior, 3-celled, 
and many-seeded. 

To a very different grand division of the vegetable king- 
dom, the Dicoryiepongs, belongs the genus Berberis of 
Hexandria, the type of the natural order Benperipem. 
These are shrubs, commonly armed with trifid thorns, hav- 
ing yellow wood, alternate acid leaves, edged with bristles ; 
axillary racemes or corymbs of yellow flowers, succeeded 
by acid, oblong, 1-celled, 2 to 4-seeded berries. The 
calyx is yellow like the corolla, of 6 leaves. The petals 
are also 6, with two glutinous glands situated on each claw. 
There is no style, and an umbilicate stigma. The sta- 
mens of the Barberry are remarkable for their irritability ; 
they recline upon the petals, but on touching the base of 
the filaments by a pin or straw they instantly start forward 
to the stigma, and this experiment may be repeated upon the 
same flower. This genus is widely disseminated over the 
world, there existing species in Europe, Siberia, Nepaul in 
India, China, South America, as far as Staten-Land from 
whence I have seen an exceedingly dwarf and spiny kind, 
one North American species in the mountains of North 
Carolina, and 2 species of the nearly allied Mahonia, to- 
wards the sources ofthe Missouri. ‘The Barberry of New 
England, now so generally naturalized as to forra sponta- 
neous thickets, is merely the common kind introduced from 
England. This species, as cultivated in Europe, varies 
with white, nearly black, as well as seedless berries. 

The Rice (Oryza sativa) belongs, in reality, to the 
grasses, of which it has all the structure, differing chiefly 
from other genera, and particularly Leersta, in having a 
double number of stamens; and is remarkable in this class, 
as belonging to the second order. ‘This useful anvualis 
still found, apparently, wild in some parts of India, proba- 
bly its native country ; it prefers wet situations, bears a 
terminal heavy yellow panicle, or cluster of grains, each of 
which is inclosed in a persistent, rigid, ribbed husk, either 
naked or terminated by a long awn. The calyx glume is | 
very small. No plant in the world affords such general 
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sustenance as Rice. It is the prevailing grain of Asia, 
Africa, and the warmer parts of America,-and is exported 
into every part of Europe. It has a remarkable native 
substitute in the Zizania, or Wild Rice of the United 
States, which belongs to Mon@era Hexanpria, and will 
be noticed hereafter. ' 

In Triaysza we find Rumea, the genus of the Dock 
and Sorrel, of the natural order Potyconem. ‘The peri- 
anth or calyx consists of six green leaves wishout any co- 
rolla. The fruitis a triquetrous nut like the seed of buck- 
wheat, covered by the 2 interior valve-like leaves of the 
persisting calyx. ‘The stigma is many-cleft-—The species 
are numerous and unsightly ; one of the most common, in- 
deed troublesome species throughout the United States, is 
the Rumex acetosella or common Sheep Sorrel, which has 
leaves formed like the head of a halbert, or hastate. 

One of our more curious vernal flowers is the Trillium, 
so called from the prevalence of the number 3 in all parts 
of the fructification. Itis, in fact, the European Herb- 
Paris, lacking a fourth part throughout its structure, for in 
that, the number 4 prevails with, the same regularity as 
the ternate quantity in our plant. Clusters of these re- 
markable plants are not unfrequently met with in all our 
shady woods, in flower about the month of May. ‘They 
have abrupt or premorse, tuberous, perennial roots; and 
each plant consists of a low, undivided stem, bearing at 
its summit 3 broad leaves, from the centre of which arises 
a single sessile or pedunculated flower of a white or brown 
color, consisting of a 3-leaved calyx; 3 petals; a sessile, 
trifid stigma ;*a superior berry of 3 cells, each cell con- 
taining many seeds.—This genus, with the exception of 
one Siberian species, is exclusively North American. 

Considerably related to the preceding genus is the 
~Gyroma, or Indian Cucumber, found also in moist or rich 
shady woods, in flower about June. ‘The roots are white, 
oblong, tapering tubers, and not unpalatable to the taste, 
having been once collected for food by the original natives. 
The stem is about a foot high, and undivided, about the 
middle sending off a whorl or circle of entire lanceolate 
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' leaves ; above these appears a ring of 3 other leaves, sur- 
mounted by several small, greenish-yellow, pedunculated 
flowers, each consisting of a 6-parted, revolute corolla, 
and no calyx. ‘The filaments and _ their anthers distinct ; 
no style ; but 3 long, brownish, filiform, and divaricate stig- 
mas, united at the base. ‘The berry 3-celled, the cells 
each 5 or 6-seeded ; the seeds 3-sided and compressed.— 
Of this genus, allied considerably to the preceding, there 
is but.a single species peculiar to North America. It was 
formerly referred to the genus Medeola, which produces a 
3-seeded berry, and is peculiar to the Cape of Good 
Hope. 

To the 4th order of this class, or TeTrAcyntA, is re- 
ferred a very singular, almost aquatic plant of the middle 
and southern states, called Saururus, which is translated 
Lazard’s-tail, in allusion to the appearance of the spike, 
It evidently belongs to the same natural family as the Pep- 
per-plant (Piper). The roots possess, indeed, a racy 
aroma and taste, and the whole aspect of the plant is that 
of some species of Pepper. They grow in considerable 
clusters, as the root runs, and sends up, at short intervals, 
sparingly forked stems about 18 inches or 2 feet high, 
clothed with alternate, petiolate, heart-shaped, entire 

leaves. The narrow and crowded spikes of white flow- 
ers come out opposite to the leaves and are from 3 
to 6 inches long, gracefully nodding towards the ex- 
tremity ; and hence the specific name of cernuus applied, 
unnecessarily, to this only species of its genus, by Lin- 
meus. ‘Ihe rachis, as well as flowers, are equally yel- 
lowish white, and the flowers from their crowded position, 
irregularity in their number of parts, and imperfection or 
abridgment of structure, are not very well calculated for 
the study of an entire novice in botany. All of flower 
that will be found, is a single scale subtending its cluster 
of stamens, of which the anthers and filaments are adnate 
or form but one continuous body. The capsules, com- 
monly 4 in number, are small, and each contains 1, or 
rarely 2 seeds. 

Alisma, or Water Plantain, holds, at the end of the 
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6th class, precisely the same relative situation as Xantho- 
rhiza did in the 5th, namely, the order Potyeynra, and 
though now made the type of a natural order apart, AL- 
IsMAcEm, scarcely differs from the RanuncULACE® to 
which that genus of the 5th class is referred. The Alis- 
mas are aquatic plants, with nerved, ovate, or partly heart- 
shaped leaves, bearing perfect small flowers, in a very 
compound ternately verticillated panicle. In the perfect 
character of their flowers, and the small and definite num- 
ber of their stamens, they differ from the Sagittaria or 
Arrow-leaf.—As in that genus, Alisma has a calyx of 3 
leaves, 3 petals, and a cluster of minute carpels or cap~ 
sules, each containing 1 seed, but never spontaneously 
opening. The flowers appear from July to August. 


CHAPTER XVIII. 


THE CLASSES HEPTANDRIA, OCTANDRIA, ENNEANDRIA, AND 
DECANDRIA. 


Scarcety any plant but the Septas of the Cape of 
Good Hope affords a genuine example of the 7th class. 
The Trientalis or Chickweed Wintergreen, common to 
Europe and North America, though sometimes presenting 
7 parts in the flower, for which reason it has been here 
classed, very commonly shows a division into 6 or 8. 
The American species with narrower and longer leaves 
than that of Europe, is not uncommon in the shady woods 
of the northern states, near the roots of trees. It flowers 
about May and June, has a fleshy fibrous root, and most 
part of the plant an acid taste. The stem is scarcely a 
span high, unbranched, and terminated by a tuft of lanceo- 
late, acuminated leaves. From the bosom of these arise 
several filiform peduncles, termmated by elegant, small, 
white, flat, stellated flowers, with 6, 7, or sometimes 8 acu- 
minated parts. The leaves of the calyx and stamens bear 
the same number, and are equally various. The berry is 
juiceless, and appears shrunk, consisting of one cell with 
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many seeds. It is referred to the natural order Primuna- 
ce®, but has no very obvious affinity with the type of that 
order. 

The /M€sculus, or Horse-chestnut of Asia, has a better» 
claim to be classed here, than most of the American spe- 
cies of that genus. In both the calyx is one-leaved, 4 or 
5-toothed, and ventricose or swelled. ‘The corolla in the 
Asiatic plant, has 5 unequal, pubescent petals inserted up- 
on the calyx; but in the American species, or Pavias, only 
4. ‘The capsule, either smooth or prickly, has 3 cells, 
and each cell one seed, though 2 out of the 3 are com- 
monly abortive.—The seeds resemble Chestnuts, but are 
rounder and bitter. On the Ohio they are said to have 
been employed successfully as a fish poison, and the farina 
has been made into starch. ‘They are all trees, or large. . 
shrubs with digitate leaves, bearing flowers in compound 
thyrsoid racemes. In most of the Pavias the number os 
stamens falls short of 7, and in the Asiatic species they 
probably often exceed that number.. Indeed 5 or 10 sta- 
mens is the natural number that might be expected from 
the rest of the conformation of the flower. 

In the Befaria of Florida, for want of a. more definite 
class, placed in Potyanpri, there prevails a very curious 
combination of septimal parts. The calyx is 7-cleft; the 
corolla of 7 petals; 14 stamens; and a capsule of 7 
cells, with many seeds. But in this instance, as well as 
the Septas, and the exact 12-stamened Asarum, which 
has not the irregularity of number characteristic either ot 
Dodecandria, Polyandria, or Icosandria, it seems quite 
unnecessary to create for them distinct classes on char- 
acters which ought to be merely generic. 


OCTANDRIA. 


This class is by no means an extensive one, and several 
of its genera are allied closely to others which find place 
in Decanpria. Among these may be mentioned Rhexia 
of the natural order Mrevasromaceg, its type, Melastoma, 
being Decandrous. Most of these plants, flowering 
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about midsummer, affect wet places, as the grassy margins 

of boggy ponds and swamps. The species of the United 
States are herbs, branching only to flower, with opposite, 
rough-haired, entire, strongly nerved leaves, and flowers in 
cymes; with rather brilliant red or yellow, but fuga- 
cious petals. ‘The calyx is urceolate or urn-shaped, with a 
4 or 5-cleft border. ‘The petals 4, inserted near the sum- 
mit of the calyx. ‘The anthers are incumbent or reclined, 
attached to the filaments behind, and naked at the base, 
opening below. The capsules 4-celled, and free in the 
enlarged base of the calyx. The receptacle crescent-shap- 
ed, and pedicellate. ‘Ihe seeds small and numerous. 

(nothera, or Tree-primrose, of the natural order On- 

-AGRARIA, is a genus peculiar to North and South Ameri- 
ca, of which there are many splendid and curious species 
in the remote western states and territories of the United 
States. Their flowers are commonly yellow or white, and 
all of them vespertine, or opening in the evening after sun- 
set.—They will be easily known by their very uniform 
generic character, which consists in a tubular 4-cleft calyx ; 
the segments, though deflected and deciduous, constantly 
adhere at the points. ‘The petals are 4, and generally 
large. The stigma 4-cleft; capsule 4-celled, 4-valved. 
The seeds many, naked, affixed to a central, 4-sided re- 
ceptacle. 3 of the finest species known are the €Z. ma- 
crocarpa, (2. cespitosa of Louisiana, and 4. speciosa of 
Red River, all of which are perennial. The 2 last with 
white flowers, but becoming red on their decline. 

From this genus Gaura is to be distinguished by having 
usually 4 ascending petals, and a quadrangular, 1 or few- 
seeded nut; and Epilobium or Willow-herb bears com- 
monly red flowers, and has the peculiarity of producing 
downy tufted or comose seeds. ‘The beautiful genus 
Clarkia of Columbia river, now in our gardens, differs 
from (nothera, in its singular 3-lobed red petals! and 4- 
parted, petaloid stigma ! 

The Oxycoccus, or Cranberry, of the order Vaccinex, 
differs principally. from the genus Vaccinium in the de- 
duction of a 5th part of the organs of the flower, having 


CLASS OCTANDRIA. 85 


a superior calyx of 4 teeth; a corolla with only 4 parts, 
the segments linear and revolute. ‘The anthers are conni- 
vent into a cone, so long as to appear tubular, and 2-part- 
ed, emitting the pollen from the extremity only, as is the 
manner of the natural order to which it belongs. ‘The 
berry is réd.and acid, containing many seeds.—The O. 
macrocarpus, or large-fruited American Cranberry, is com- 
mon in all our mossy bogs. It has trailing, wiry branches, 
and creeping roots; the leaves flat and evergreen, about 
the size of ‘Thyme, and somewhat thickly scattered. The 
European species (O. vulgaris) is distinguishable from 
the American, chiefly by having the edges of the leaves 
turned down; it is also a sinaller plant, with the berries 
commonly spotted profusely with brown. The plant con- 
sidered as this species in the U. States is probably dis- 
tinct, as the berries are large and always without spots. 
It may be called, O. * intermedius, as it holds a situation 
betwixt the common American and the European species. 

Dirca, or Leathernwood, the only North American 
plant belonging to the natural order Tuyme Lea, is a sin- 
gular looking, smooth-barked, much branched, low shrub, 
not very uncommon in some of our swampy forests, where 
it flowers as early as April, and that too, like the Mezere- 
on of the same natural family, before the expansion of the 
leaves. ‘The flowers are small and yellowish, coming out 
by 3’s ; they have no calyx, and consist of a tubular co- 
rolla, with scarcely any thing like a distinct border. The 
stamina are unequal, and exserted. ‘The berry contains 
asingle seed. ‘The bark of this shrub is so tenacious, 
that it is easier to tear off a branch down to the root than 
from the stem. 

Daphne, of which the Mezereon is a common species, 
differs from the preceding genus in having a funnel-shaped 
corolla inclosing the stamens, with the border cut into 4 
distinct segments ; but there is, as in Dirca, no calyx, 
and a 1-seeded berry. ‘Te flowers of this species, 
which thickly clothe the branches before the expansion of: 
the leaves, are also fragrant, of a red color, and come out 
by clusters in 3’s. ‘This plant is extremely hot and caus- 
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tic to the taste, particularly the bark of the root, and the 
berries. Some of the other species are evergreens, and 
commonly cultivated for the beauty and fragrance of their 
early flowers. None of the species are natives of Ameri- 
ca; but the Dirca, of which there is but one species, is 
exclusively so. ‘Lhe inner bark of the Lagetta lintea- 
ria, or Lace-tree of the West Indies, formerly referred 
to Daphne, affords a natural substitute for lace, and is 
used in the same manner as an article of dress. ‘There 
are 12 or 14 of these layers of inner bark over each other 3 
the outermost is very substantial and fit for the purposes of 
wearing apparel. ‘The liber of the small branches appears 
like gauze, and more properly resembles lace ; it will also 
bear washing like common linen. 

The Zropeolum, Indian Cress, or Nasturtium, referred 
also to the Sth class, deserves particular attention from the 
incongruity of its parts with the alleged number-of its sta- 
mens}; as it has an inferior calyx of one piece, but divid- 
ed into 5, instead of 4 segments, and terminated behind in 
a spur; the corolla has likewise 5 unequal, yellow petals 
finely pencilled with orange. The fruit is 3 seeds, coated 
with a wrinkled integument; these, from a similar warmth 
of taste and flavor, have given to the plant the appellation 
of Cress, and are employed for pickles. From the num- 
ber of parts in the flower we should naturally expect 10 
stamens, and, in fact, the rudiment or filament of a ninth 
is not uncommon. ~ I’rom the mequality in the length and 
situation of the stamens which are fully developed, as in 
the genus Cassia, it is pretty obvious that a 45th part are 
deducted by abortion. . These plants, originally from Pe- 
ru, are now become common annuals, though rendered 
perennial by protection from frost. They bear many long, 
trailing, tender branches, with alternate, roundish, target- 
shaped or peltate leaves, so formed in consequence of 
having the petiole attached below the margin of the disk 
of the leaf, and in this instance nearly in the centre. 

The genus Polygonum, which includes the Buckwheat 
plant and some of our most common weeds, such as the 
Knotgrass, belongs pretty generally to the 3d order of our 
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8th class, and is itself the type of the very natural order 
Potyeone®. In this genus, we again find the incongru- 
ity of a 5-parted petaloid, inferior perianth, instead of a 
division into 4, to agree with the assumed number of 8 
stamens. ‘The fruit is, as in Buckwheat, a 1-seeded, and 
mostly, triangular nut. ‘The stamens, however, according 
to the species, are either 5, 6, 7, or 8.—In P. virginia- 
num, the flowers are only 4-cleft, have but 5 stamens, 
and 2 styles. But what the nature and extent of abortion 
is in this genus is not quite so certain as in Tropeolum, 
for in our next genus, of this same natural order Potyeo- 
NEZ, belonging to 
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 #heum, or Rhubarb, and also of the 3d artificial order 
wrRIGYNtA, the perianth, for there is but the one floral 
envelope, is divided into 6 parts, with the 9 stamens dis- 
posed in 2 series, of 6 and 3. The fruit is also a trian- 
gular, thin nut, with winged margins.—In all the species, 
the leaves, resembling those of the Dock, are very large 
and heart-shaped, and the thick petioles of one species 
(R. rhaponticum) are commonly cultivated for pies. 
The Rheum palmatum, or medicinal Rhubarb, has scarce- 
dy any thing of an acid taste, and palmated or 5-pointed 
leaves. Nearly allied to this genus is the 

Eriogonum of the southern and western states, as far 
as the Rocky Mountains. ‘These have all small, downy, 
oblong leaves, in radical clusters, or whorls; and the 
flowers whitish or yellow, disposed in umbels; each par- 
tial cluster is surrounded by an inversely conic cup, or 
involucrum. The flowers themselves are those of Rhu- 
barb, but downy, being 6-parted, the stamens also 9 5 but 
the triangular seed or nut, like that of Buckwheat, though 
narrower, is destitute.of the winged margins of the seeds 
of Rhubarb. 

Another remarkable genus of shrubs and trees belonging 
to the 9th class is Laurus, having mostly a 6-parted calyx ; 
a nectary consisting of 3 glands surrounding the germ, 


88. CLASS DECANDRIA. 


each of them sending out 2 bristles. The stamina 12, 6 
of them interior, and 3 of them sterile, bearing glands. 
Most of the United States species are dicecious or polyga- 
mous, have a 6-parted calyx, and no nectary; 9 fertile 
stamens, the anthers mostly 4-celled, the 6 exterior naked, 
the 3 interior augmented by 6 infertile ones, bearing 
glands instead of anthers. ‘The berry is 1-seeded. And 
in these the leaves are deciduous. ‘The most remarkable 
species of this subgenus (Evosmus) is the Sassafras tree, 
which about April will be found crowded with clustered 
dicecious flowers, making their appearance earlier than the 
leaves ; the leaves are pubescent beneath, and either quite 
entire, or divided into 2, or more commonly, 3 lobes; the 
berries are purple upon thickish, red peduncles. A very 
smooth, thin-leaved kind occurs in North Carolina, called 
White Sassafras from the color of its wood, the root of which 
is said to be more aromatic than that of the common kind. 
It is probably a distinct species. | 

The Alligator-Pear (Laurus Persea) of the West In- 
dies, affords a large eatable fruit, with something of the 
taste of marrow, or of a butyraceous substance, and is 
greatly esteemed. From the distilled wood of the Laurus 
camphora is derived much of the camphor of commerce. 
The bark of the Laurus cinnamomum is cinnamon ; that 
of L. cassia (or wild Cinnamon) though inferior, is also 
used as a spice. L. caustica, so physically different from 
the rest of the genus, produces a poisonous sap. No spe- 
cies extends so far to the north as the Spice-bush (L. 
benzoin), which may be met with in flower about April in 
shady and wet places from Georgia to Canada uninterrupt- 


edly. 
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As might be expected from corresponding symmetry, 
there is a considerable affinity between the 5th and the 
10th classes, and also between this and the Papiliona- 
ceous plants of Diapetpura. ‘Thus, for example, the 
Baptisia has exactly the corolla of the Pea, but as the 
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stamens are all separate, it finds place in the simple class 
Decanpria, instead of that of Drapevruta, which plants 
only differ from the present in the union of the filaments 

into 2 unequal bodies. It would, perhaps, have been bet- 
ter, at least where natural classification is at all concerned, 
to have merged the mere character of an union of fila- 
ments, and classed such plants rather by the number and 
disposition or insertion of their stamens, by which means, 
in this and other cases, the artificial and natural methods 
might have been more happily and conveniently combined, 
and thus mere sections of the same natural order Papin- | 
1oNacem would not need to be sought for in 2 remote 
classes. 

In the Baptista, or Wild Indigo, the calyx is bilabiate, 
with the border 4 or 5-cleft.. The corolla papilionaceous, 
or irregular in its proportions, the petals nearly equal in 
length, the vexillum having its sides reflected; and the 
flower, according to the species, yellow, white, or rarely 
blue, and not much unlike that of the Lupin. The stami- 
na are deciduous, in consequence of not being combined 
together. ‘The legume ventricose and: pedicellate, com- 
monly turning black, and containing many smallish seeds. 
—They are all perennial plants, chiefly of the southern and 
western states, with long tap roots, and low forked branch- 
es clothed with ternate leaves. ‘The flowers are generally 
in terminal racemes. Our commonest species, growing in 
sandy woods, and flowering from July to September, is 
very much branched, with small, smooth, ternated, subses- 
sile leaves, bearing terminal racemes, each containing a few 
yellow flowers, with the legume or pod_pedicellated. 

This is called Baptisia tinctoria, in consequence of its 
having been once employed as a substitute for Indigo. 
The B. caerulea, which grows occasionally on the sandy 
and gravelly shores of the Potomac and Ohio, is a larger 
Jeaved plant, much less branched, and early producing its 
delicate blue flowers. 

The Cercis, or Red-bud of the Indians, is another 
example of a papilionaceous plant with 10 uncombined 
stamina. It has its branches early in the spring loaded 
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with clusters of fine red flowers, which make their appear- 
ance before the leaves, and is a small, spreading tree, at 
length clothed with large, roundish, cordate leaves.—The 
calyx is 5-toothed and gibbous, or swelled out at the base ; 
the corolla papilionaceous, as already remarked, with the 
wings larger than the vexillum, and the keel (very unusual 
with this form of flower) consists of 2 separate petals. 
The legume is so much compressed, that but very few 
ever produce perfect seed, and the seminiferous suture is 
margined. 

The genus Cassia (of which some of the species have 
been called Wild Pea), also one of the Leeuminosm, or 
Papilionacee, presents a very anomalous structure, having - 
a 5-leaved calyx, and a spreading or open corolla of 5 
nearly equal petals. ‘The stamina are unequal in length, 
and the 3 upper ones have blackish, sterile anthers, the 3 
lower have elongated or rostrate anthers, and are seated 
upon longer and incurved filaments. ‘The legume is flat 
and membranaceous, but does not readily open.—All 
these plants have pinnated leaves, which remain reversely 
folded at night; and yellow, clustered flowers. C. mari- 
landica is a common, tall, perennial plant in wet places 
and by the banks of rivers, bearing abundance of flowers 
about August, and the leaves have been employed as a 
substitute for the Senna of the shops. 

Rhododendron, the type of the order RuopopENDRA- 
CER, is one of the most beautiful tribe of shrubs indige- 
nous to America. ‘T’o this genus, as a:mere Pentandrous 
section, is now referred the former genus Azalea of Lin- 
neus, well known in many parts of the United States by 
the false name of Honeysuckle. ‘These, as well as the 
Pontic Azalea of Asia, have all deciduous leaves; but the 
decandrous kind, or true Rhododendrons, have semper- 
virent leaves, and flowers more approaching to campanu- 
late, with the border less deeply cleft—The character of 
the génus is to have a minute, 5-toothed calyx; a 5-cleft, 
tubular, somewhat funnel-formed, and rather irregular 
corolla, of which the uppermost, central segment is always 
the largest, and frequently spotted or deeper colored. 
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- The stamina 5 or 10, are declinate ; the anthers opening 
each by 2 terminal pores. ‘The capsule 5-celled, 5-valv- 
ed, opening at the summit. 

Of Azaleas, or Pentandrous Rhododendrons,. called 
Honeysuckles, the most common in dryish, shady woods 
throughout the middle states, is the R. nudiflorum, which 
so richly decorates and perfumes the woods in the month 
of May. In this species the flowers precede the full 
developement of the leaves, and present every shade of 
pink or rose-red nearly to absolute white, often with a 
tinge of yellow in the deeper colored centre of the larger 
upper segment of the corolla.. In the southern states this 
species occasionally occurs of a perfect scarlet, and is 
closely allied to the Asiatic or yellow Pontic Azalea ; the 
Rh. calendulaceum of the southern states and mountains is 
also apparently a mere variety of the Pontic kind. 

The next common species, always in shady swamps, is 
R. viscosum (formerly Azalea viscosa), or Swamp Honey- 
suckle, of which there are several spontaneous varieties” 
needlessly erected into species. In this, the flowers are 
almost entirely white, extremely fragrant, externally cov- 
ered with a clammy or viscid pubescence, and never make 
their appearance until about June, when the leaves have 
attained their full growth. ‘This species is almost the on- 
ly one from Massachusetts to the north, and is not, I be- 
lieve, uncommon in Canada. 

Of the Rhododendrons, properly so called, our most 
common species, in mountainous, sbady, Fir or Hemlock 
woods, is R. maximum, called in many places Mountain 
Laurel. ‘This is an evergreen, large-leaved shrub, 10 to 
15 feet high. In the mountains of North Carolina it is 
in such abundance as to form very extensive, and almost 
impenetrable thickets. From hence it prevails throughout 

‘the mountain tracts, at length descends towards the sea- 
coast, and finally disappears beyond the islands of Massa- 
chusetts bay. ‘This species unfolds its splendid. clusters 
of flowers about June or July. They are of various 
shades of pink, sometimes nearly white, but without fra- 

-grance, as in the genuine Rhododendrons. 
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On the summit of the Catawba mountains, in North 
Carolina, is found a peculiar species of this genus (&. 
catawbiense), growing much lower than the common kind, 
with broader and shorter leaves, almost of a silvery white- 
ness beneath; the flowers are also large, and said to be 
of a bright reddish purple, somewhat like those of the 
Pontic Rhododendron. 

On the highest, swampy depressions of the White- 
Mountains of New Hampshire, exists also the dwarf Lap- 
land Rhododendron (&. lapponicum), only a few inches 
high, characterized by its elliptical leaves, roughened 
beneath with excavated punctures, in which respect it 
somewhat approaches the /t. punctatum of the mountains 
and hills of the southern states. 

Nearly allied to Rhododendron, and of the same natu- 
ral family, is the elegant vernal flowering Rhodora, so 
common and ornamental to the bogs and swamps of the 
northern states and Canada. Jt has all the external 
character of an Azalea, and like the nudiflora, is elothed 
with its clustered purple flowers, previous to the develop- 
ment of the leaves.—But its corolla of 3 unequal petals, 
slightly united at the base, with the upper one thrice the 
breadth of the rest, and 3-lobed, at once distinguishes this 
peculiar American genus from all others in existence ; and 
like the Rhododendrons, rather than the Azaleas, it is 
destitute of fragrance. 

Of the same natural order as the two preceding genera, is 
the American genus Kalma, with the corolla perfectly 
regular, and of the form ofa deep-edged salver, protruding 
beneath 10 prominent convexities in which the anthers lie 
for a time concealed, but when liberated, fly up towards 
the stigma. ‘The capsule is short and round, with 5 cells, 
5 valves, many small seeds, and the dissepiments formed 
by the inflected margins of the valves.—All the species 
are shrubs, with evergreen, narcotic leaves, excepting the 
rare K. cunetfolia, which is deciduous. They have flow- 
ers in corymbs, which are either white or red. ‘The most 
common species is K. latifolia, Spoonwood or Calico-bush, 
which occasionally becomes almost a tree, and bears abun- 
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dant clusters of white or rosaceous flowers, spotted at the 


base with deeper red. This species is found in shady 


and rocky woods, where the Hemlock tree abounds, flow- 
ers Pane dan or July, and during its continuance in that 
State, is one of the greatest ornaments which the Ameri- 
can forest can boast. 

Kalma angustifolia of sandy woods and swamps. is 
likewise very common, and much smaller than the preced- 
ing, having the leaves by 3’s, of a pale green, and the 
flowers small and always red. 

KK. glauca is only met with in deep, mossy swamps, in 
mountainous situations ; flowers rather earlier than the rest, 
and the corolla is large and elegant ; but it is well known 
by its particolored leaves, very green above, and white or 
glaucous beneath, with the margin revolute, or turned 
down. 

The Vaccinium, or Whortleberry, is a genus of shrubs 
of various sizes, with smallish, entire leaves, in some spe- 
cies evergreen. ‘The calyx, which crowns the berry, is 
4 or 5-toothed. ‘The corolla urceolate, or campanulate, 
with the border 4 or 5-cleft. The berry 4 or 5-celled, 
many-seeded.—The United States abound in species of 
this genus, and the fruit of several is wholesome and pala- 
table. It is the type of a natural-order Vaccine, scarce- 
ly differing from Andromeda, of the Ericra, in any thing 
but the fruit, which in this last is a capsule of 5 cells and 
5 valves, with the dissepiments from the middle of the 
valves. 

In very shady woods, coming up from under the fallen 


leaves, you may perhaps, about August, chance to meet 


with clusters of a very curious plant of this class called 
Monotropa, the type of the order Monorropem. It is 
altogether white and diaphanous, or yellowish, at no time 
verdant ; each stem, about a span or less, is clothed with 
scales, and terminated, according to the species or section 
of the genus, by 1, or several flowers in a raceme.— 


‘These consist of a calyx of 3 to 5 parts, or it is altogether 


wanting in some of the species. ‘The corolla 1s campanu- 


late, formed of 5 petals, cucullate, or concave at the base. 
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The anther consists of 1 cell, and opens in a bilabiate 
manner. The capsule. 5-celled, 5-valved. The seeds 
are numerous and minute, invested with a long arillus, — 

Somewhat allied to Monotropa is the Pyrola, or Win- 
ter-green, of which there are several species both in the 
United States and Northern Europe. ‘These grow corm- 
monly ‘in clusters, in shady Fir woods, have running roots, 
and dark green, sempervirent leaves, generally roundish” 
or oblong, from which arise low scapes, bearing. 1, or 
many, sometimes fragrant, whitish flowers disposed in ra- 
cemes.—The calyx is small and 5 cleft; the 5 petals 
slightly united at the base. The stamina open with 2 
pores, and the anthers become reversed. ‘The capsule is 
5-celled, and 5-valved; the seeds, very small and numer- 
ous, are, as in the preceding genus, invested with a long 
arillus.—The most. common species is P. rotundifoha, 
flowering about July or August. The leaves of a thick 
consistence, are rounded or dilated oval, obsoletely serru- 
late on the margin, with the petiole about as long as the 
lamina of the leaf; the scape many-flowered, and the style 
declinate or inclined downwards. 

The Chimaphila or Pipsisseway, formerly referred to 
Pyrola, is a genus of evergreen plants with running roots, 
and oblong, lanceolate leaves clustered at different dis- 
tattees along the stem, from the bosom of which arise pe- 
dunculated umbels of a few white or reddish flowers, con- 
structed much like Pyrowa, but with the filaments arising 
from as many round margined disks, and the germ desti- 
tute of any distinct style. 

In the second order, or Dieyn1a, you will find the ge- 
nus Dianthus or Pink, being the type of the natural order 
Caryoruytue®. In this genus is included, besides the 
Pink of our gardens, the China Pink, Sweet-William, and . 
the small-flowered wild Sand-Pink (D. armeria).—The 
calyx is 1-leaved and tubular, with the border 5-toothed, 
its base commonly subtended by about 4 imbricate oppo- 
site scales. ‘The 5 petals are conspicuously unguiculate. 
The capsule cylindric, and 1-celled.—From this genus 
that of Saponaria differs in having a similar calyx naked 
a the base. 
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~The Seleranthus annuus, a common, small, inconspicu- 
ous annual in sandy wastes, belongs to the same natural 
family as the Pink, but has no corolla, and a campanulate, 
greenish calyx of 1 leaf, with 5 clefts. The stamina are 
inserted into the calyx ; and the capsule, containing only 
1 seed, is covered by the calyx. 

In the third order, or ‘TRreynra, of the tenth class, you 
will find the genus Silene, belonging to the same natural 
order with the Pink, and bearing a similar flower, but 
distinguishable, at once, by its naked, 1-leaved, tubular or 
conic calyx, 5-toothed at the summit, having a capsule of 
3 cells, containing many seeds, and opening at the summit 
by 6 teeth.—The clawed petals are also mostly crowned 
at the base of the border with a small cleft process. One 
of the prettiest vernal flowering species is S. pennsylvanica, 
and so far from being peculiar to that state which gives its 
specific name, it is not uncommon from Florida to Cana- 
da. It forms a low tuft, sending up from its cluster of 
wedge-shaped root leaves, many low stems, terminating in 
trichotomous or 3-forked panicles of pale red or pink flow- 
ers, having the petals a little emarginated or notched, and 
somewhat crenated along the whole margin. S. virginica, 
which grows in rocky and shady woods as far north as the 
western parts of Pennsylvania, has weak, forked branches ; 
and panicles with bifid petals, and exserted stamens; this 
species has deep scarlet flowers of great beauty. Cucu- 
balus is a mere section of this genus, distinguished by its 
roundish and inflated calyx. ‘The most common species 
is S. behen or the Campion; it is smooth and glaucous, 
with decumbent or trailing stems; acute, nerveless, ob- 
long leaves, with a reticulately veined calyx, and very eva- 
nescent white flower. But the most remarkable species 
is C, stellatus, deriving its specific name from its verticil- 
lated or stellated leaves, growing in 4’s; they are also mi- 
nutely, but closely pubescent, and of an oval lanceolate 
form, with a long, acuminated point. The petals are 
white, divided almost like fringe, and, as in the preceding, 
the flowers are chiefly open in the evening. 

An Decanpria Penraeynia, still among the family of 
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the Pinks, you will find Cerastium, or Mouse-ear Chick- 
weed, a set of very common, small, low-growing, hairy- 
leaved plants, with small white flowers, like Chickweed.— 
These will be found to consist of a calyx of 5 leaves; 5 
bifid, cleft, or emarginate petals and, at length, a cylin- 
dric-ovate, curved capsule, of a thin texture, with 1 cell, 
containing many seeds, and bursting at the summit only 
into a margin of 10 teeth. 

In Agrostemma, or Cockle, a common annual weed 
amongst corn, at least, the 4. githago, which is a hairy, 
narrow-leaved plant with Pink-like, conspicuous, purple 
flowers, there is a 1-leaved, tubular, thickish calyx, with 
5 long clefts or segments ; 5 unguiculate -petals, with an 
obtuse undivided limb or border; and a capsule of 1 cell, 
opening by 5 teeth. The 4. celi-rosa of Europe is a 
beautiful annual often cultivated ; it is quite smooth, bear- 
ing purplish or blush-colored flowers with a red star of 
dentures in the centre upon nearly a white ground. 

In the order Decaeynra, or 10 styles, you will find the 
Common Poke (Phytoldcca) of the natural family of the 
Arriptices. The generic character is, a 5-cleft peta- 
loid or colored calyx 3 and a superior berry of 10 cells, 
with 10 seeds.—You will readily find this large herba- 
ceous plant by way-sides, near fences, and in wastes, gen- 
erally where the soil is good. It continues flowering from 
June to October ; the flowers are in racemes, coming out 
opposite the lanceolate leaves, and continue to be sueceed- 
ed by a profusion of blackish berries, filled with an abun- 
dant purple juice. Like most of the plants of the same 
natural order, the young shoots of the Poke are boiled and 
eaten as greens, though the older plant is said to be dele- 
terious, and the berries are considered niedicinal ; having 
been taken in tincture for rheumatic affections and some- 
times with some show of success. 
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CHAPTER XIX. 


OF THE CLASS ICOSANDRIA. 


We now come to the consideration of a class in which 
the number of stamens, often considerable, is so inconstant, 
that their mere notation is of less consequence than the 
part of the flower on which they are inserted. Three of 
these classes were given by Linnzus, namely, Doprcan- 
pris, IeosanprRia, and Potyanpria. The name of Do- 
DECANDRM might lead us to a belief that it was intended 
exclusively to classify such plants as had 12 stamens, but 
in place of any such certainty, it is said to be intended 
to contain all plants with 12 to 19 stamens inclusive- 
ly, without any regard to their point of insertion. It is 
obvious, however, to all who have ever attentively exam- 
ined these Dodecandrous plants, that these numbers are 
illusory, and that all the plants so referred, ought to find 
place either in Icosanprra or Poryanpria, otherwise 
species of the same genus might be referred to 2 classes ; 
as in Agrimony, where, according to the species, there 
are flowers with 7, 9, and 12 to 20 stamens, or Dode- 
candrous and ‘Icosandrous species.. But here, as is gener- 
ally the case in this and the following classes, the zncon- 
stancy of the number and the point of insertion are the 
_ only valid characters of the class; the stamens out of all 
certain symmetry with the parts of the flower, varying, ac- 
cording to the genera and species, from even 7, or 9, to 
near a thousand. Our present class then includes a part 
of that of the former indefinite Dodecandria, or all plants 
with an irregular, or wncertain number of stamens, from 9 
to several hundreds ; but often about 20, as the name Ico- 
sandria would imply, inserted upon the sides of the calyx. 

fn the first order, or Monoeyata, of this class, you will 
find Cactus, a genus chiefly peculiar to South America, 
forming almost the exclusive type of a natural order of 
the same name, Cacti. These are succulent or fleshy 
plants, mostly destitute of leaves, and many, in their native 
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warm climates, attain to considerable trees. They are 
generally beset with clusters of radiating spines ; have an- 
gular, jointed, erect, or prostrate stems; and very con- 
siderable, and often magnificent flowers, some of which 
open exclusively in the evening. ‘They divide themselves, 
however, into several natural sections, if not genera, and 
so elude any general description. Our only northern and 
common species in sandy fields and wastes, is C. opuntia, 
the type of a section Opuntia, or Indian Fig, in which 
the whole plant consists of roundish, flat, or Fig-shaped 
joints proliferously protruded from each other, at an early 
stage covered with small cylindric scattered leaves, and, at 
length, clothed with spines and insidious bristles. From 
these joints are also protuded large, pale yellow flowers, 
formed of numerous petals, arranged in several series. 
The calyx seldom, and never essentially, distinct from the 
petals, consists of many imbricated segments. ‘The stigma 
is many-cleft. The berry inferior, 1-celled, and many- 
seeded, filled with a very slowripening, glutinous pulp. 
The flowers of this species open only to the sun, and the 
numerous stamens, when touched, show a very evident 
sensibility, approach the stigma, and at length nearly 
close the corolla. 

The most splendid species of this genus-is the Night- 
blooming Cereus (C. grandiflorus), bearing flowers near 
a foot in diameter, with the calyx yellow, and the petals 
white. ‘They have the odor of vanilla, which is chiefly 
exhaled from the calyx ; begin to open soon after sunset, 
and close next morning to open no more. ‘The stem is 
round, pentangular, and weak or trailing, as is, also, that 

_of the more common, and easier cultivated Creeping Ce- 
reus (C. flagelliformis), which has about 10 angles, and 
is closely beset with spiny bristles; the flower is very 
conspicuous, of a fine red, and continues along time in 
blossom both day and night. C. speciosissimus, of re- 
cent introduction from Brazil, is now probably the most 
magnificent species known ; the flowers are very large, of 
a bright crimson, approaching scarlet, and remain open 
several days. C. phyllanthoides, with flat, leaf-like stems, 
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produces also from the crenatures of the branches at an 
early season of the year a profusion of beautiful red 
flowers. ‘The fruit of some of the species is eaten in 
South America; and upon the C. coccinellifer, a Tuna 
without spines, is fed the cochineal insect, so important in 
dying and coloring. 

Prunus, the genus of the Plum and Cherry, belongs to 
the natural order of the Rosacem, and has an inferior, 
campanulate, 5-cleft, deciduous calyx; 5 petals; a 
smooth drupe ; and a nut with a prominent suture. 

Ia Lythrum, which forms the type of the natural order 
Saricari#, the calyx is tubular, and sometimes partly 
campanulate, with a 6 or 12-toothed border. ‘The stami- 
na, contrary to almost all the plants of this class, are con- 
stant in number in each species, being in some 6, in oth- 
ers 12, but, as well as the 6 equal petals, inserted upon the 
sides of the calyx. ‘The capsule is 2 to 4-celled, and 
many-seeded.—Our most common species is L. verticilla- 
tum, which has a 10-toothed, almost campanulate calyx, 
and acapsule of 3or 4 cells. It grows on the edges of 
ponds, and in swamps, sending out from a woody peren- 
nial root, many curved pubescent branches, which not un- 
frequently take root again at their extremities on ap- 
proaching the ground. ‘The leaves are lanceolate, oppo- 
site, or by 3’s; the flowers are red, axillary, verticillate, 
and decandrous, with undulated petals. The-capsule is 
nearly globose. ‘T’his species approaches somewhat to 
the splendid Indian and Chinese genus Lagerstremia, be- 
longing likewise to the same natural family, but extremely 
remarkable for its distinctly clawed, dilated, and very un- 
dulated or ruffle-like fine petals. 

Nearly allied to Lythrum is Cuphea, differing by its 
ventricose calyx, which, at length, with the 1-celled cap- 
sule, bursts longitudinally, and exposes upon a toothed re-\ 
ceptacle, the large lenticular seeds. The petals, 6 in 
number, are also unequal, and attached or inserted on the 
ealyx.—The only species in the United States is C. vis- 
cosissima, a viscid annual; having opposite, petiolate, 
ovate, oblong leaves ; lateral, solitary flowers on short pe- 
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duncles, furnished with 12 stamens. In certain places, 
and by way-sides, it is rather a common plant from Penn- 
sylvania southward, and bears its purple flowers about 
September. 

‘The next order is very properly termed Di-Penraey- 
nia, there being, as in Crategus, species in the same ge- 
nus with 1 or 2, to 5 styles. The Crategus, or Haw- 
thorn, which needs no description but that of the genus, 
has a superior, 5-cleft calyx; 5 petals; and a closed 
pulpy fruit, resembling a berry, with from 2 to 5, 1-seed- 
ed nuts.—This genus belongs to the Rosacezm, and is 
allied to Sorbus, or Mountain Ash, which has also a 5- 
cleft calyx ; 5 petals;-2 or 3 styles, and an inferior or 
crowned berry, with a farinaceous pulp, including 3 carti- 
laginous seeds, like the pippins of the. Apple. ‘These are 
small trees, growing in mountain bogs, having pinnated 
leaves like Ash, and clustered, scarlet berries, which add 
greatly to the autumnal ornament of the forest and pleas- 
ure ground. 

Agrimonia (Agrimony) is another genus of the Rosa- 
tex. They are berbs with some fragrance, having mostly 
simple or undivided herbaceous stems, clothed with hairy, 
interruptedly pinnated leaves ; and terminating in slender 
spikes of small golden yellow flowers of 5 petals, with an 
inferior, 5-cleft, hispid or bristly calyx; 7 to 20 stamens 5 
and only 2 hard-coated seeds in the bottom of the calyx. 

In Pyrus, the genus of the Apple and Pear, of the see- 
tion Pomace®, in the Rosaceous order, the calyx is 5- 
cleft; the petals 5; the Apple inferior, or crowned by the 
calyx, large, and of a fleshy or solid consistence, including 
a 5-celled, few-seeded capsule ; the seeds furnished with 
a cartilaginous coating.—P. coronaria, or the Native Crab, 
is remarkable for the beauty of its somewhat fragrant blos- 
soms, and the leaves, instead of being entire, have often 
an evident tendency to lobing. The fruit of this species, 
when ripe, is almost diaphanous, entirely yellow, and on 
mellowing becomes very fragrant; it has also scarcely any 
depression at the insertion of the stalk. 
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"The genus Aronia or Shad-blossom, as it is called in 
New-England, is the same with the Amelanchior of Eu- 
rope, and scarcely different from Pyrus, having the same 
kind of seed, inclosed, however, in a berry, rather than an 
apple, with 5 to 10 cells, the cells 1 to 2-seeded.—These 
form’one of the prominent ornaments of our forests, about 
the month of May, when the branches appear as if loaded 
with clusters of white fringe, from the narrowness of the 
petals. ‘They come out likewise before the full develope- 
ment of the leaves, and are disposed in racemes or co- 
rymbs. — 

In Potyeynta, of the Icosandrous class, you will find 
the Rose (Rosa), so long and deservedly celebrated for 
its beauty, variety, and fragrance-—The calyx, in the 
form of a pitcher, or urceolate, contracted at its orifice, 
and terminated above in a deciduous 5-cleft border, is the 
peculiar and most distinguishing trait of the genus. The 
5 petals are remarkable for their great size and fine color. 
The seeds, very numerous, and hispid, are attached all 
round the interior base of the calyx.—With some of the 
principal traits of the other Polygynous genera you are 
already partially acquainted from a former chapter.* T'o 
these we may add the character of Calicanthus, the Sweet- 
Shrub, or Carolina Allspice bush, whose flower, in many 
respects, resembles that of the Cactus, being composed of 
a superior, somewhat urceolate, many-parted calyx, the 
segments squarrose, in several series, colored and peta- 
loid; no corolla; many styles; the seeds numerous and 
naked, included in a ventricose, succulent calyx. This 
genus, in fact, forms the type of a natural order apart, but 
deserves to be compared with the Cacrr. All the spe- 
cies of this North American genus are shrubs with cam- 
phorated roots ; opposite, broad leaves, scabrous on the 
upper surface ; with terminal, and lateral, sessile, brown 
flowers, giving out, towards evening principally, a delight- 
ful odor like that of strawberries or ripe apples. 


* See Chapter VII. 
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CHAPTER XxX. 


OF THE CLASS POLYANDRIA. 


Tue class Potyanpria, like the precedimg, has an in- 
definite number of stamens, namely, from 15 or under, to 
1000; but instead of growmg out from the sides of the 
calyx, they originate on the common receptacle beneath 
the germ, as you will readily perceive by examining the 
flower of a Poppy, which bas a caducous or quickly fall- 
ing calyx of 2 leaves; a corolla (when not double) of 4 
petals ; and a roundish, large capsule without any valves, 
but, internally, divided into as many cells as there are 
rays in the many-toothed, discoid stigma. ‘The sides of 
the capsule, on drying, shrink from the horny, persisting 
stigma, and leave openings at the summit of every cell by 
which the seeds escape on the slightest agitation. ‘These 
seeds are exceedingly numerous, and filled with a mild 
and pleasant-flavored oil employed in the arts, being ob- 
tained by expression, and might safely be used for diet, 
which is not the case with the herb itself; for the milky 
juice so abundant in the capsules, when inspissated, by 
simple drying on the plant from which it exudes on incis- 
ion, is the narcotic, but very important and useful lethe- 
an drug, Opium. Although several species afford this 
milky sap, the Papaver somniferum is chiefly cultivated 
for this purpose, and produces spheroidal capsules as 
large as oranges, preceded by white flowers, and hav- 
ing white seeds. The Poppy is the type of a natural fami- 
ily Papaverace®, to which also belongs the 

Celandine, or Chelidonium, a common plant about old 
garden walls, and under shady hedges, in flower the great- 
er part of the year; its milky sap, as well as small flow- 
ers, are yellow,.constructed exactly as in the Poppy ; but 
the stigina is small, sessile, and bifid; succeeded by a 
long, narrow silique or pod-formed capsule of 1 cell, with 


2 valves, and many crested seeds, attached to 2 thread- 
like receptacles. 
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The Meconopsis (Chelidunium diphyllum of Michaux), 
not uncommon in the western states, in moist and rich 
shady woods, particularly along the banks of the Ohio, 
differs only from the Celandine, which it resembles in 
flower and leaf, by having a distinct style ; a 4 to 6-ray- 
ed stigma; and an oblong, bristly, 1-celled capsule, open- 
ing by 4 to 6 valves, containing many seeds attached to 
filiform receptacles. 

Sanguinaria, or Bloodroot, likewise belonging to the 
Papaveraces, is one of our earliest vernal ornaments, 
sending up its lively, white, and large flowers from the 
bosom of the withered leaves of the forest, by which they 
are usually protected from the cutting winds of the season. 
The roots, growing in clusters, are abrupt, and thickish tu- 
bers, full of a bitter, milky sap of a brownish, bright red 
color, appearing almost like blood. Fromm these issue low 
stems, each consisting of a single-lobed leaf, at first folded 
over the stalk and its only flower, which is protected by a 
2-leaved, deciduous calyx. The corolla consists of about 
8 expanded petals; 2 stigmas; the capsule oblong, and 
pointed, 2-valved, 1-celled, with many seeds attached to 
2 filiform receptacles.—Allied to this genus, but forming 
the type of a distinct order, is the 

Podophyllum, or May-apple, falsely called Mandrake, 
and Lime plant, of which genus, like the preceding, there 
is but a single species known, and both of the plants are 
peculiar to North America. This plant is also one of the 
characteristic, and rather common vernal ornaments of our 
forests. ‘The roots run profusely, are esteemed in medi- 
cine as a valuable cathartic, and send up, at near intervals, 
stems with 2 leaves of an orbicular form, and lobed on the 
margin, with that peculiar and uncommon mode of attach- 
ment in the petiole, under the centre of the disk, which con- 
stitutes the peltate leaf, and hence its specific name of pel- 
tatum. From the centre of these 2 leaves issues a single 
pedunculated, nodding, white, and rather large concave 
flower, having a 3-leaved calyx ; about 9 petals; a large, 
crenate, or rather crested stigma; a thick-skinned, 1-cell- 
ed, ovate, large berry, containing many seeds immersed 
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in a one-sided, large, and diaphanously pulpy receptacle ; 
which pulp, at first foetid, when ripe, becomes, with the 
whole opaque berry, fragrant, of a very pleasant sweetish 
acid taste, and as the May-Apple, in the middle states, is 
commonly eaten, and considered wholesome. 

The most curious plant of this class is undoubtedly the 
peculiar North American genus Sarracenia, termed in 
England the Side-saddle flower, or rather leaf, as the re- 
semblance only exists there, to the old-fashioned side-sad- 
dle. It has no distinct affinity with any other genus yet 
discovered, though somewhat allied to /Vuphar, the yellow 
Pond-lily, and will form, no doubt, the type of a distinct 
natural order, as well as genus. ‘The S. purpurea, or 
most common species, is found only in wet, mossy bogs, 
and is an evergreen perennial, sending up for leaves, 
clusters of peculiar processes, which have been termed 
ascidia, from the Greek aoxds, a bottle.* ‘They are hol- 
low, tubular appendages, enlarging above, where they re- 
main open, or but slightly sheltered by a broad valve-like 
process, undulated, or arched over this extremity of the 
tube ; above and lengthwise, this tube sends off a leafy 
ridge. In the yellow-flowered species, so common in 
Virginia and the southern states, these ascidia are very 
Jong, and not unaptly resemble trumpets, the name by 
which the plant is there generally known. From the bes- 
om of these curious leaves, commonly filled with water 
and dead insects, arise, in June, a number of scapes pro- 
ducing yellow or red flowers, consisting of a double per- 
sisting calyx, the external one smaller, and 3-leaved ; the 
inner 5-leaved. ‘The petals 5 deciduous, spreading out 
from beneath the very large, persistent, peltate stigma, 
which overshadows the numerous stamens. ‘The anther 
is adnate to its filament. ‘The capsule is roundish and 
scabrous, 5-celled and 5-valved, many-seeded. ‘The seeds 
are also somewhat scabrous and compressed. 

On the subject of these appendages ascidia, I may per- 
haps be permitted to nention those still more curious ones 


of the Indian nepenthes distillatoria (of which you will 


*See Plate 8, Figure 11. 
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find a diminished representation on plate 8, figure 12.) 
There are 2 or 3 other species now also discovered in 
Madagascar. ‘They belong to the class Dicecia and the 
order Monadelphia, producing racemes or panicles of 
small flowers in which there is a 4-leaved calyx, colored 
on the inner side; no corolla; 12 to 17 stamina with the 
filaments united into a column; the fruit a superior 3 or 
more commonly 4-celled, salient, quadrangular capsule 
containing many arillated, slender seeds. Its natural affin- 
ties are unknown. In some respects it approaches to 
Begonia in which, however, the fruit is inferior. The 
leaves are wholly radical like those of the Sarracenia, and 
also of a similar coriaceous consistence ; but the pitchers 
in the JVepenthes terminate a sort of true elongated, lan- 
ceolate foliage ; the midrib being lengthened out into a peti- 
ole terminated by the ascidium. Indeed this stalk in one of 
the Indian species (JV. Phyllamphora) appears. elongated 
and spirally twisted likea tendril, and seizes upon neighbour- 
ing objects for support. The tube or pitcher has much the 
form of the head of a tobacco pipe with an appropriate lid, 
and isusually found more or less filled with a limpid liquor 
like water. Each of these little vegetable pitchers may con- 
tain about half a wine glass. If examined about the mid- 
dle or close of the day, the lids are open, and the tubes 
only about half filled, but early in the morning or in the 
course of the night the lids are closed, and the tubes have 
again distilled themselves full! This process is daily re- 
newed ; and in these singular but never-failing little vege- 
table fountains may be seen insects, particularly a kind of 
shrimps, living and swimming about as in their ordinary 
element. ‘This limpid fluid also serves occasionally asa 
beverage for the monkeys who inhabit this region, and 
hence the inhabitants frequently call them Monkey-Cupss 
This vegetable wonder is now successfully cultivated in 
the stoves of Great Britian. 

A third genus the Cephalotus follicularis of New Holland 


is also possessed of these curious appendages or ascidia.* 


* See Plate 8. Figure 13. 
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They are in the form of an inflated purse, also with an 
operculum and an annulated margin within, presenting a 
row of inflected hooks. These appendages in this plant 
only forma row round the flower scape, and besides 
them there are distinct and ordinary leaves. . 
While on the subject of appendages, we may mention 
as really appertaining to the present class and order, the 
wonderful Dionea or Fly-Trap. Its natural order is equal- 
ly obscure with that of the preceding curious plants; though 
it has some affinity with Drosera (or Sun-dew). It has 
hitherto been solely found in the immediate vicinity: of 
Wilmington in North Carolina, where it occurs in abun- 
dance in mossy bogs. The calyx is 5-leaved ; the corolla 
of 5 (white) petals; its fruit a roundish one-celled, many- 
seeded, thin capsule ; the stigmas are many and recurved. 
During the winter season, the leaves wither and their sue- 
- culent bases form a sort of loose, scaly bulb. The leaf is 
thick, opaque, and wedge-shaped, articulated to the ex- 
tremity of which isthe curious and celebrated trap,* of a 
circular form, strongly edged with interlocking bristles, and 
capable of folding up instantaneously on being touched, and 
in this manner often proving an accidental trap to insects. 
The irritability chiefly resides in certain glandular hairs 
disposed on either side of the lobes of the trap. (See fig. 
14. c. plate 8.) During the winter season on exposing 
some separated leaves in the sun at Wilmington, with the 
lobes open, I observed them to make for a long time quiv- 
ering attempts to close without peing touched, as if pos- 
sessed of a real sensibility, and they finally expired open. 
This curious plant has been propagated by simple leaves _ 
in England, but its natural mode of increase is solely by 
seeds. 
* The Purslain (Portulacca), the type of the order Por- 
TULACE®, belongs also, as well as all the preceding gen- 
era, to the first order of our class. ‘This succulent annu- 
al weed, with wedge-shaped leaves, is but too common in 
sandy soils, and if the latter part of summer seems to 


= 


* See Plate 8. Figure 14. 


CLASS POLYANDRIA. 107 


grow up like a Hydra. Its flowers, small and yellow, are 
seldom open, and with the stamens sensitive like those of 
the Cactus, frequently close at the touch.—The calyx is 
inferior, and bifid; the petals 53; the capsule 1-celled, 
opening across into 2 cups or hemispheres. The numer- 
ous seeds are attached to an unconnected 5-lobed recep- 
tacle. | 

The Nymphea, or Pond-lily, the type of the Nympuz- 
ACEH, is one of our most beautiful aquatics, sending up 
numerous floating, roundish, heart-shaped leaves; and 
scapes, each terminated by large showy flowers; having a 
4 or 5-leaved ‘calyx, and many rows of large petals insert- 
ed upon the germ. ‘Che filaments appear as so many 
narrower and inner petals adnate to the anthers, the cells 
of which are thus, often, widely separated. The stigma 
is discoid, radiated like that of the Poppy, and the un- 
opening capsule or succulent pericarp contains as many 
cells as there are rays in the stigma; the seeds are numer- 
ous. 

In the order Di-Pentaeynia, or that of flowers with 
from 2 to 5 pistils, will be found Delphiniwm, or the genus 
of the Larkspur, of the natural order RanuncuLacEm. 
There appears to be no calyx; a corolla of 5 petals, and 
an inner set, or lepanthium, of 2 recurved and peduncu- 
lated, petal-like processes in the Aconitum or Monkshood ; 
but of only one sessile, but bifid petal, continued back- 
_ wards into a spur in the Larkspur. ‘The common garden 
species has but one capsule ; but some of the native spe- 
cies, not very common plants, have as many as 3. 

In the Columbine (4 quilegia), belonging the same nat- 
ural family with Delphinium, there is a 5-leaved, petaloid 
calyx; and 5 very singular, hollow, tubular petals, or 
_ rather lepanthia, terminating below in spurs or horns con- 
taining honey. ‘The capsules are 5, many-seeded, and 
acuminated with the persisting styles—Our common, 
coral-colored flowering species (4. canadensis), like most 
of the genus, has biternated, or twice 3-parted leaves, 
incisely or deeply toothed at the extremity. The scarlet 
flowers hang pendulous, with the styles and stamens ex- 
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serted, and form, in rocky situations, one of the most ele- 
gant vernal ornaments of the season. 

The Peony (Paonia) is also another genus of the Ra- 
NUNCULACER, and one of the most gaudy ornaments of 
the flower garden.—It bears a 5-leaved calyx; (when 
single), a corolla of 5 petals; and 2 or 3 germs, crowned 
by as many stigmas; the capsules the same number, each 
containing several seeds.——These have also ternately divi- 
ded and compound leaves, and, in P. tenuifolia, nearly as 
finely dissected as those of Larkspur. 

In the order Poryeynia, you will find the beautiful 
Tulip-tree, or Liriodendron, sometimes, improperly enough, 
called Yellow Poplar, from the color of its wood. ‘The 
form of its leaves truncated, or as if cut off squarely at the 
extremity, and so giving it something of the form of the 
ancient Lyre, is very peculiar. It belongs to the same 
natural family with the Magnolia (Macnottace®), and is 
distinguished from it principally by the fruit, which con- 
sists of a dry cone of imbricated, and partly lanceolate 
pericarps, each containing | or 2 seeds. ‘The calyx, as in 
Magnolia, is 3-leaved, and the petals 6. 

In Magnolia the petals are 6 to 9; and the fruit an 
imbricated cone of 2-valved, 1-seeded capsules; but the 
seeds are covered with an aromatic red pulp, and, when 
ripe, they hang out of the capsules by a funiculus, resem- 
bling a white and silken thread.—All the species of this 
genus are remarkable for their beauty and fragrance ; in- 
deed, the flowers of the WW. macrophylla of Lincoln, in 
North Carolina, are said to be 14 inches in diameter 5 and 
the leaves, disposed in clusters at the ends of the branches, 
white beneath, and pale green above, attain sometimes a 
length of 3 feet. ‘The whole genus are trees or shrubs 
peculiar to North America and China. Of the Tulip-tree 
there are 2 other species in India. The most splendid 
tree in America is the Magnolia grandiflora, which ex- 
tends from Charleston, in South Carolina, to the shores of 
the Gulf of Mexico. Near Savannah, in Georgia, | have 
observed trees with a smooth shaft of about 90 feet be- 
fore sending off any considerable branches; the spreading 
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top is clothed with deep green, oblong-oval leaves, like a 
Laurel; these are, at most seasons, enlivened either by 
large and fragrant flowers, or cones, decorated, as it were, 
with pendulous scarlet seeds. Our most common species, 
in every dark, swampy forest near the sea-coast, is the M. 
glauca, or Swamp Sassafras, which extends from the 
north side of Massachusetts Bay to East Florida. This 
species forms a low tree or shrub, with brittle, white, 
smooth branches, and oblong, laurel-like, but deciduous 
leaves, whitened or glaucous beneath; from the bosom of 
these arise numerous cream-colored, extremely fragrant, 
cup-shaped flowers, which continue longer in succession 
than in any other species. The M. acuminata, a large 
tree of the western states, and the back parts of Pennsyl- 
vania, bears inconspicuous, yellowish-green flowers; and 
the M. tripetala of Virginia,’ or Umbrella tree, is remarka- 
ble for the length of its leaves, tufted, so as to spread out 
at the extremities of the branches like an umbrella; this 
bears also large, showy, white flowers, very strongly and 
pleasantly fragrant at a certain distance. JM. cordata, 
little more than a variety of WM. acuminata, is remarkable 
for its abundance of fine, yellow flowers. 

The Anemone, of the RanuncuLaces, is a genus of 
which you will find some of the species very early in flow- 
er in the shade of the forest, particularly the 4. nemoro- 
sad, growing in thickly scattered clusters, with the stem 
low, bearing 3 leaves, allconnected together at the base ; 
the segments are 5-parted, deeply toothed, lanceolate, and 
acute. Above these comes out a similar involucrum; 
and only a single white, or externally reddish or purplish, 
bell-shaped flower of 6 parts, resembling petals, but being 
rather a calyx.—The character of the genus is, to have a 

_ $-leaved involucrum distant from the flower, with its 
leaflets divided. The calyx is petaloid, with from 5 to as 
: many as 15 leaves. ‘There are no proper petals in this 

view. ‘The seeds are numerous, and either, as in the Pul- 

satillas, ending in long, plumose awns, or naked of this ap- 

pendage ; and in some species, as in 4. virginica and oth. 

ers, producing a copious quantity of wool at their base, 
10 
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These ought properly to be separated from the Pulsatil- 


las, which have the plumose seeds of Clematis. The com- 
mon garden species, 4. coronaria and 4. hortensis, are re- 
markable for the beauty and variety of their flowers, which 
are often double, and have been cultivated from a very 
early period. 

Hepatica has been removed from Anemone, from which 
it differs in general aspect. ‘This has a 3-leaved, undivid- 
ed involucrum, near the flower, and resembling a calyx. 
The petaloid calyx (commonly blue, sometimes white or 
red) has 6 or 9 leaves, or even more in H. acuta, dispesed 
in more than one series, and the seeds are without awns or 
down.—These are very early flowering, evergreen plants, 
with 3-lobed leaves, hence called Liverwort. The flow- 
ers grow in considerable clusters, particularly when culti- 
vated, and then often occur double. / 

The Ranunculus (Crowfoot or Buttercup), giving name 
to a natural order, of which we have already quoted sev- 
eral genera, has flowers (commonly yellow) furnished with 
a d-leaved calyx; and 5 petals with a nectariferous pore, 
and small scale at their base, on the inside. The capsules 
or carpels are numerous, ovate, and mucronated with the re- 
maining stigma, containing | seed, but, like a nut, not open- 
ing.— The species of this genus are numerous, and many 
of them common in every field and lane. They have 
generally deeply and much divided leaves; and the yel- 
low, cup-shaped flowers appear internally as if varnished. 
The Persian Ranunculus, R. asiaticus, with its numerous 
and various colored, double flowering varieties, is one of 
the greatest ornaments of the garden, presenting brilliant 
colored flowers nearly as large as roses, and coming out at 
an early season of the year. The roots of these in a 
dry state, consisting of little tufts of cylindric tubers, are 
commonly imported, as well as those of the Anemone, from 
Holland, the great mart of the florist. 

The largest flowered plant in America is the Velumbium, 
belonging to the Nympumaces ; an aquatic of the south- 
ern and western states, growing also near Philadelphia, 
readily known even by its large leaves, which are perfectly 
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orbicular and peltate, and either float or rise out of the wa- 
ter. The peduncles always appear above the surface, 
each bearing a large, yellowish-white flower, having a pe- 
taloid, 4 to 6-leaved calyx, and many concave petals. 
The pericarps or nuts, like acorns, each containing 1 seed, 
are entirely immersed to the summit ina top-shaped, or 
turbinate, spongy receptacle.—Of this genus there are al- 
so 1 or 2 other species in India and China: and another 
in Persia (VV. caspicum) near Astracan; that of India 
scarcely differing from JV. luteum of this country in any 
thing but the fine rose color of its flowers, and more sca- 
brous peduncles. 


CHAPTER XXI. 


THE CLASS DIDYNAMIA.* 


Tuts class and its 2 orders each embrace a very natu- 
ral and similar assemblage of plants. ‘The general char- 
acter of the flower, as we have elsewhere already remark- 
ed, is its irregularity, being almost universally ringent or 
personate. The corolla in all is monopetalous; and the 
stamina 4, in 2 pairs of unequal length, so situated in con- 
sequence of the inequality of the corolla. This distinction 
in the length or proportion of the stamens, consequent on 
the peculiar trait of the corolla, is the foundation of this 
class, and hence called the DipyNnamta, or 2 powers ; but, 
as in 2 very distinct natural orders of the same class so 
characterized, there exists but one pistillum, it became 
necessary to have recourse to some other character for the 
foundation of the orders; such a distinction is very obvi- 
ous in the fruit; for in the first order, including all the 4 
- stamened Lasiat# of the natural method of arrangement, 
in which, as in the following order, there is but one style, 
there are always in the bottom of the calyx 4 apparently 
naked seeds, and hence the ordinal name of GymnosPErR- 
‘Mra. But in the 2d order of irregular flowers with didy- 


* From 3s, twice, and dbvayis, POWer, two powers. 
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namous stamens, the single style is succeeded by a regu- 
Jar and commonly 2-celled capsule, containing abundance 
of small seeds attached to a central recepiacle. 

_ The 2 orders of this class, ina natural point of view, 
are quite distinct from each other; and notwithstanding 
the nominal similarity of the fruit in the Asperirotim of 
Pentandria, which have also 4 carpels in the bottom of the 
calyx, no two families of plants are much more dissimilar 
in aspect or general character than these when compared 
with the Lasiare. That they are allied to plants of the 
5th class, however vaguely, is still certain from the quina- 
ry divisions of the calyx and corolla. With regard to the 
2d order of this class, AncrospermMiA, their affinities with 
plants of the 5th class is unquestionable, several bearing, 
even with the irregular corolla, still the plain rudiments of 
the 5th stamen, as in Foxglove, Pentstemon, Bignoma, 
Antirrhinum, and others. The Peloria, a variety of An- 
tirrhinum Linaria, or Toad-flax, is perhaps one of the 
most remarkable productions of the vegetable kingdom.* 
This species, like the rest, ordinarily bears a personate 
or close-lipped corolla, from the lower segment sending out 
along spur. Internally is found 4 didynamous stamens, 
and the slight rudiment of a Sth. But, in the Peloria 
this irregular flower is transformed into one which is regu- 
lar, with an equal, 5-lobed, reflected, convex border, end- 
ing below in 5 equidistant spurs ; and within containing 5 
equal and perfect stamens. ‘There is nothing here of that 
monstrosity which characterizes double flowers; there are 
only 5 lobes to the border as in ordinary, and only 5 sta- 
mens, but perfected, instead of 4 of unequal length, and 
the rudiment of a fifth. The conclusion is, therefore, ob- 
vious, that this apparent monstrosity, or departure from the 
ordinary course of abortion and imperfection of parts, is, in 
reality, the genuine symmetry, not merely of Antirrhinum, 
but probably of all the genera of the 2d order of Didyna- 
mia; and, that the ordinary irregular figure of the flowers 
of this class, and their abortion of parts, is the real mon- 


* See Plate 4, Figures 3 and 4. 
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strosity, of which the rarely produced regular flowers, as 
in Peloria, are the systematical type; and we see here 
another example of the great prevalence of the quinary 
division or addition of parts in the flowers throughout the 
Dicotyledonous class of plants. 
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is, in fact, the remaining Lasiat/ of the natural method, 
not included in the 2d artificial class of Linneus. In all 
these plants a common resemblance is obvious; many of 
them are aromatic, all square-stemmed, and opposite-leav- 
ed; generally producing their flowers in whorls or axilla- 
ry clusters at the summit of the stem, brought often so 
near together as to resemble a spike. They may be 
conveniently divided into 2 sections: in the first of which 
divisions of genera 


* The calyx is mostly 5-cleft, and nearly regular. 


The first of these genera, which commonly offers itself 
in our Floras, and in nature by the banks of streams. and 
in low grounds, in flower about midsummer, is Teucriwm, 
which you cannot mistake, as it entirely wants the upper 
lip of the corolla, or rather, it appears cleft, and the sta- 
mens will be found protruded through the conspicuous fis- 
sure.—We have but 2 species which are common, both 
with ovate, entire leaves ; in one inclining to lanceolate 
(7. canadense) ; in the other to oblong, and above sessile 
(LT. virginicum). The flowers are brought together so 
closely, as to form a spike. ‘These species are very near- 
ly related, and, contrary to most of the European ones, 
have little or no odor. 

Isanthus, a peculiar American annual, deviates remark- 
ably, as its name, implies, from most other Lasrara, by the 
regularity of its 5-lobed (blue) corolla, almost like a funnel, 
with a straight and narrow tube. The calyx is campan- 
ulate (externally bluish); the stamens, nearly equal; and 
_the stigma linear and recurved.—This plant is not uncom- 
mon by way-sides in the middle and western states, and 
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is covered with a somewhat viscid pubescence of a strong 
and rather heavy, but not unpleasant, odor. 

The Catmint (JVepeta) has a dryish, striated calyx ; the 
tube of the corolla rather long, the intermediate segment 
of the lower lip crenate, with the margin of the orifice re- 
flected. The stamina approach each other.—The strong 
peculiar odor of most of the species is well known, partic- 
ularly that of the common kind (JV. cataria), which ren- 
ders it very attractive to cats, and they often tear and 
devour it with greediness. 

The Groundivy, or Glechoma, a trailing, prostrate plant, 
with roundish, strong smelling leaves, and pretty small, blue 
flowers, may be known, at once, from other genera, by the 
disposition of its white anthers, which approach each other 
in pairs, so as to form a cross. It has also the upper lip 
of the corolla bifid. ) 

Horehound, or Marrubium, is easily, recognised by its 
10-ribbed, 10-toothed calyx; it has, besides, the upper 
lip of the corolla narrow, straight, and cleft-—The com- 
mon species by way-sides, near houses, has hoary, wrin- 
kled, roundish-ovate, toothed leaves. 

Pycnanthemum, or Mountain-mint, an American genus, 
may be known by having its small, pale-colored flowers 
disposed in heads, and surrounded by an involucrum of 
many narrow bractes. The calyx is tubular and strated ; 
the upper lip of the corolla nearly entire; the lower lip 
3-cleft. The stamina nearly equal and distinct.—In the 
2d section the 


** Calyx is bilabrate. 


Here you will find the Marjoram (Origanum), which 
has its flowers collected into a dense 4-sided spike, and 
the upper lip -of the corolla straight, flat, and emargi- 
pate.—The common species (O. vulgare) will be met 
with in dryish fields, somewhat elevated, in flower from 
June to November. 

Dracocephalum, or Dragon’s-head, of which the United 
States afford several fine perennial species, may be known, 
at once, by the remarkable inflation of the orifice of the 
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corolla ; the upper lip is concave, and the stamina are un- 
connected.—The D. virginicum is rather a tall plant (at 
least when cultivated), and remarkable for its very regu- 
larly arranged, crowded, and elongated spikes of conspic- 
uous pink flowers. Its leaves are also narrow, lanceolate, 
and serrate. 

Prunella, or Self-heal, common every where, but par- 
ticularly by way-sides, is readily distinguished by its dense 
spikes of bright blue flowers; and by the calyx, of which 
the upper lid is flat and dilated ; but more particularly re- 
cognisable by its forked filaments (not articulated as in 
Sage), one of the points only being antheriferous. 

Scutellaria, or Skullcap, is at once known from all the 
other Lasrarm by the peculiarity of its calyx; the upper 
lip covering the fruit like an operculum or lid, and with its 
edges entire.—There is a considerable number of spe- 
cies in the United States, all of them bearing blue flowers, 
curved upwards, and having a wide orifice to the corolla. 
S. galericulata, with cordate lanceolate, subsessile, crenat- 
ed leaves, and axillary, solitary flowers, has been some- 
what celebrated asa specific for hydrophobia ; but it is, 
in all probability, very little entitled to such credit. 

The Trichostema, or Blue-curls, is a genus peculiar to 
the United States, being annuals, of which there are only 
2 very nearly allied species. ‘The common 7°. dichotoma, 
in flower from about July to September, is frequent on 
gravelly and sandy hills, being low, and much branched, 


with an aromatic and rather heavy odor. The flowers. 


are of a bright blue, and remarkable for the narrow, fal- 
cate or curved appearance of the upper lip of the corolla. 
The calyx is also resupinate, or lying along, as it were, 
upon its back. ‘The stamina are very long, and incurved. 


THE CRDER ANGIOSPERMIA. 


The plants of this order have very little relation with 
those of the preceding; and are easily distinguished by 
having a proper capsule. ‘The corolla, in many of the gen- 
era, is personate or closed, in others open, and approach- 
ing to the regularity of the simple pentandrous class. 
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There are here also 2 sections, characterized by the calyx, 
which is 4 or 5-cleft. The first we shall notice have the 


* Calyx 5-cleft. 


The Vervain (Verbena) appears distinctly related to 
the preceding order, as it has 2 to 4 seeds, or carpels, in- 
closed, at first, in a thin evanescent pericarp, but when 
mature, they appear naked. ‘The calyx has one of its 
teeth or dentures truncated; and the corolla is funnel- 
formed, with a flat, slightly unequal, 5-cleft border. ‘The 
stamens 2 to 4.—Several of the species are rather eom- 
mon weeds in moist grounds, and by way-sides, partic- 
ularly the Nettle-leaved Vervain (V. urticifolia), with 
rough leaves, like Nettles in form, and bearing filiform, or 
very slender spikes of inconspicuous, white flowers. ‘The 
V. hastata is a tall plant with thicker, long spikes of blue 
flowers; and with the lanceolate, deeply serrated leaves. 
occasionally lobed, or halbert-shaped at the base, particu- 
larly the lower and larger ones. ‘This genus is the type 
of a natural order VERBENACER, 

Scrophularia, or Figwort, is remarkable for its brown, 
and almost globular resupinate flowers, divided into 2 short 
lips, with an intermediate scale. ‘The capsule is 2-celled. 
The common species, S. marilandica, has nettle-like, 
foctid leaves. This genus is the type of the natural order 
ScROPHULARIE. 

Bignonia, or Trumpet-flower, is also the type of an order 
of the same name, and one of the most beautiful and showy 
genera of this artificial order.—The calyx is cup-shaped, 
of a leathery consistence, with a 5-toothed border. ‘The 
corolla campanulate, 5-lobed, and ventricose or swelled 
out on the under side. ‘The capsule is a kind of 2-celled 
silique ; and the seeds membranaceously winged.—Our 
common species, occasionally found by the banks of riv- 
ers amidst bushes, and in flower from July to August, is 
the B. radicans, having a creeping, long branched stem, 
which sustains itself to neighbouring objects and rocks by 
the adhering fibres which the branches send out, like Ivy, 
at short intervals. The leaves are pinnated; and the 
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flowers, large and scarlet, are sparingly produced in ter- 
minal clusters from branches of the present year. These 
flowers commonly contain the rudiments of a 5th stamen. 

Antirrhinum, or 'Toad-flax, is another genus of the 
ScRoPHULARIA, which presents, in ordinary, a 5-parted ca- 
lyx ; a personate or ringent corolla, with a prominent 
nectariferous spur at the base. The capsule is 2-celled, 
bursting at the summit, with’ reflected teeth—The most 
common species of the genus is 4. Linaria, a perennial 
with running roots, growing profusely in wastes and by 
road-sides; in flower from June to November.. The 
stem is simple and terminated by a dense spike of rather 
large flowers, sometimes called Butter and Eggs, from the 
fine contrast of yellow and orange which they present. 
The leaves are linear and crowded. Of the Peloria,* 
one of its extraordinary varieties, we have already spoken. 

The curious Collinsia, of the shady banks of the Ohio, 
and the western forests of Pennsylvania, belongs also to 
the same natural order with the preceding genus.—It has 
a 5-cleft calyx; a bilabiate corolla, with the orifice closed ; 
the upper lip bifid, the lower trifid, the intermediate seg- 
ment forming a keeled sack, in which are included the 
declinate style and stamens. "The capsule is globose, 
partly 1-celled, and imperfectly 4-valved ; with the seeds 
few, and umbilicate.—C. verna is a low annual, flower- 
ing in May; with opposite, ovate, oblong, sessile, obtuse 
leaves, the lower ones petiolated; and having a capsule 
containing only 2 or 3 seeds. The flower is beautifully 
particolored, the upper lip being white, the lower a fine 
blue. A second and very similar annual species is found 
on the banks of the Arkansa, west of the Mississippi ; 
which I propose to call Collinsta *violacea from the pecu- 


liar hue of the corolla. In this species the capsule con- 


tains 8 to 12 seeds. ‘Three other species, one peculiarly 
beautiful (C. grandiflora), have been recently collected by 
Mr. Douglass in the vicinity of the Columbia river, and 
will soon be cultivated in our gardens. 


*The name. given by Linnzus, is derived from wfawe, any thing 
wonstrous. We have shown, however, that so far from this assertion 
being true, it is a direct return to the symmetry of nature. 
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Another very ornamental American’ genus of this ore 


der is Gerardia, of which there is no inconsiderable 
number of species in the United States, and several of 
them rather common. ‘The genus is divisible into 2 sec- 
tions from the color of the corolla; as, those with purple, 
and those with yellow flowers. In the form of the corol- 
la and general aspect they appear as the counterpart of 
the European Foxglove, and might well be called the 
American Foxglove. —They have a calyx which is half 
way down 5-cleft, or 5-toothed. The corolla is some- 
what campanulate, unequally and obtusely 5-lobed. ‘The 
capsule 2-celled, opening above.—G. purpurea, flowering 
from August to October, i is not unfrequent in moist, sandy 
soils, di marshes, near waters. It is much branched; 
bearing long, scabrous, linear, acute leaves; and large, 
purple, subsessile flowers; with the divisions of the calyx 
subulate. Another species in drier places, in woods, @. 
tenutfolia, is very similar, but lower growing, and with 
peduncles which are longer than the purple flowers. G. 
flava of the second section, unlike the preceding, is peren- 
nial; has nearly a simple stem, subsessile, lanceolate, pu- 


beseent leaves, either entire or toothed, the lower ones. 


~ deeply so, with subsessile, large, yellow flowers. In the 
corolla of several of these species there are often the rudi- 
ments of a 5th stamen. 

In wet places and ditches, about August, you will not 
unfrequently meet with the Mimulus ringens, with blue, 
ringent, almost personate flowers; having the palate of 
the lower lip prominent, and the upper lip reflected at the 
sides. The calyx is angular, with the summit 5-toothed 5 
the stigma thick, and bifid ; the capsule 2-celled, the seeds 
numerous and minute. —This species is erect and smooth, 
with sessile, lanceolate, acuminate leaves, and axillary pe- 
duncles longer than the flowers. JV. alatus is very simi- 
lar, but has quadrangularly margined stems, peduncles 


shorter than the flowers, and petiolated, broader leaves. — 


In Pentstemon, a peculiar genus of America, abound- 
ing in the western wilds and territories, and extending into 
Mexico, there is a 5-leaved calyx (asin Foxglove); a 
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bilabiate, ventricose corolla; a fifth sterile filament longer 


than the rest, and bearded on its .upper side; and hence 
the name of Pentastemon. ‘The capsule is ovate, 2-celled, 
2-valved, containing many angular seeds.—There are two 
species not uncommon in the middle states, in dry fields and 
stony grounds. ‘The P. pubescens, producing its purplish 
blue flowers about June ; the pubescent leaves are lanceo- 
late, oblong, sessile, and serrulate; the flowers in a thin 
panicle ; with the sterile filament bearded above the mid- 
dle. P. levigatum is very similar, but smooth, with paler, 
later flowers, and is less common, except at the south. 

Chelone, more common than the preceding genus, at 
least the C. glabra, found in wet places, in flower from 
August to October, is distinguished from Pentstemon by 
the thick, short, ventricose form of the ringent corolla, in 
which the sterile filament is shorter likewise than the rest ; 
the anthers are woolly, and the seeds membranaceously 
margined.—T'he flowers of C. glabra are large and white, 
in dense spikes ; the leaves lanceolate, oblong, acuminate, 
and serrate. 


** Calyx 4-cleft, (rarely 5-toothed.) 


In wet meadows, about May and June, you will some- 
times observe a very gaudy, low, unbranched plant of this 
class and order, to which some years ago, with its conge- 
ners equally characterized, I gave the name of Euchroma, 
nearly the vulgar appellation of Painted-cup (probably an 
Indian name, as is that of Red-bud, given to the Cercis), 
The common species, here alluded to, E. coccinea, has 
the leaves and fine scarlet bractes spread out, each into 3 
wide divisions like fingers on the stretch. ‘The corolla is 
inconspicuous, of a greenish yellow, and bilabiate, with 
the upper lip very long and linear, embracing the style and 
stamens ; the calyx ventricose, 2 to 4-cleft; the anthers 
linear with unequal sized lobes, all of them cohering to- 
gether into the form of an oblong disks the capsule ovate, 
and compressed, 2-celled ; the seeds numerous, surround- 
ed with a membranaceous inflated vesiclé.—Bartsia palli- 
da, of the White Mountains of New Hampshire, is another 
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species of Euchroma, characterized by its entire, narrow 
leaves, subovate, pale pink colored bractes, sometimes al- 
most white, slightly toothed at the extremity ; and the teeth 
of the calyx entire. 

Epiphegus, or Beech-drops, of the natural order Oro- 
BANCHE®, and formerly included in the genus Orobanche, 
may well be known, as its generic appellation implies, by 
its uniform parasitic situation near the roots, and beneath 
the shade of Beech trees. ‘The flowers on the same 
"plant are polygamous, or fertile-and infertile, though not 
as in true monceecious plants reciprocally necessary to the 
perfection of the fruit, for the first flowers produced, for 
some time, are all perfect, and the latest developed flow- 
ers alone are sterile. ‘The calyx is very short, 5-toothed. 
The corolla of the infertile flower (yellowish with purple 
stripes) is ringent, compressed, and 4-cleft; having the 
lower lip flat; the corolla of the fertile flower minute, 4- 
toothed, and very deciduous; the capsule truncate, ob- 
lique to its axis, 1-celled, imperfectly 2-valved, and open- 
ing only on one side.—This curious plant, thickly seatter- 
ed, flowering about September, is entirely leafless and 
destitute of verdure, repeatedly but simply branched, with 
the flowers distant and all over the stem. 


CHAPTER XXII. 


OF THE CLASS TETRADYNAMIA.* 


In the plants of this class, known to you already as the 
Crucirer#, and equally natural in the present artificial 
system, there are 6 stammens, arranged commonly in 2 sets, 
and of an unequal length; 2 being shorter than the other 
4, in consequence of a small gland interposed betwixt 
their base and that of the germ. Unlike the plants of 
the simple sixth class, the flowers of this are easily distin- 
guished by producing a calyx and corolla of only 4 parts, 
or insymmetry with the 4 longer, and more perfect sta- 


From riccagss, four, and divapis, power, the power of four. 
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mens. ‘The fruit also as in Didynamia, alone, forms the 
distinction of the orders; but here the orders both be- 
long to the same natural group, and are so closely related 
as to pass insensibly almost into each other. They are 
founded merely on the comparative length of the pod or 
silique ; the first being termed Sixicunosa, and the sec- 
ond order Siniquosa. 
four stamens, instead of 6, the ordinary number, ap- 
pear to be the symmetrical proportion of this class; and 
constant examples of a number below 6 are not wanting 
in nature ; as, for example, in Lepidium virginicum there 
are only 2 to 4; and in Draba caroliniana, where there 
are also 2 of the 6 commonly wanting. The 2 other 
short stamens then with their glands, which seem to form 
a separate system in the cruciferous flowers, have been 
assumed, perhaps rather boldly, as so many interposed 
rudiments of other flowers; and it is indeed asserted, 
that instances have occured of their so developing them- 
selves. ‘hata single stamen with its gland may be occa- 
sionally the type of a flower, is not so extraordinary a cir- 
cumstance as at first might appear, for we have uniform 
‘examples of this abridgment in the family of the Euphor- 
bias ; and, in that genus itself, the flower, till lately con- 
sidered simple, is always a compound of one female indi- 
vidual without any perianth, and many masculine flowers, 
perfected progressively, consisting each of a mere jointed 
stamen, and its minute inconspicuous scale. ‘That such are 
real flowers appears from the occasional occurrence of a 
calyx and corolla in connexion with the single stamen, and 
arising from the articulated point, of which the lower 
joint alone thus represents the whole perianth. 


THE ORDER SILICULOSA. 


_ In this order the pod is short, round, and convex; or 

circular and flat, approaching more to the nature of an or- 

dinary capsule than the silique of the next order. Its di- 

minutive size, however, is not always the most character- 

istic distinction which it presents for observation. In both 

kinds of fruit the pod is divided into 2 cells by a partition, 
11 
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and opens by 2 valves, having the seeds attached (when 
several) alternately, to either edge of the dissepiment, 

which at once removes this kind of fruit from the nature 
of the legume, or pod of the Pea tribe, for this, though 
furnished with 2 long valves, has no partition, and only a 
single suture, for the attachment of the seed. ‘The par- 
tition of the silique, or long pod, of the second order of this 
class, is said to be parallel with the plane of the valves, 
and is nearly their breadth, allowing for their convexity ; 
but, in several of the silicles of our present order, such as 
that of the Cress and Shepherd’s-purse, the valves, are 
not merely convex, but folded together, and so compress- 
ed as to appear keeled like a boat.* In this case, the 
partition appears very narrrow compared to the whole 
breadth of the silicle, and, is said, very truly, to be trans- 
verse, or as it were in an opposite direction to that of the 
dissepiment in the silicle.. One of the most remarkable 
examples, though deviations from the ordinary character 
of the capsella or silicle, is that of the Psychine, so nam- 
ed from Psyche, the Butterfly, in allusion to the fruit which 
instead of 2, presents constantly 3 cells, and 3 broadly 
carinated valves, to the silicle. The same number of 
valves, though not constant, may often be observed in the 
fruit of the common Candytatt (dberis wmbellata). In Br- 
scutella, the dissepimentis reduced to a mere axis of | at- 
tachment, to apparently 2 different circular, flat silicles, 
united as one fruit by their edges merely, and hence the 
name, which signifies 2 little shields. 

One of the most common weeds of this order, though 
worthy of examination, is the Shepherd’s-purse’ (Thlaspi 
Bursa-pastoris), deriving this specific name from the pe- 
culiar form of the capsule. ‘The plant has but little to re- 
commend it, being an unsightly annual, running, only too 
quickly, over neglected gardens and wastes, and is one of 
those plants, like the Chickweed, and the Black Night- 
shade (Solanum mgrum), which have made themselves 
denizens of the whole habitable world. In the United 


* See Plate 2, Figures 5, 8, 7. 
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States it is common on the banks of the Mississippi, and 
the more distant Missouri. Its radical leaves are pinnat- 
ifid, with the divisions toothed, and sometimes bent in an 
arch. ‘The flowers are very small and white.—The sili- 
cle or capsella, which gave name to the plant itself amongst 
tue ancient botanists, is triangularly obcordate, but without 
a keel or empty margin; and the cells, each, contain a 
multiplicity of minute seeds.—Such ought to be the de-. 
scription of the genus, which would then probably include 
no other plant ; but at present, by many, the genus is very 
unphilosophically constructed, so as in reality, to exclude 
our Shepherd’s-purse, and embrace other plants quite dis- 
similar, which commonly make a nearer approach to the 
Cress or Lepidium by their rounded and carinated silicles, 
but differ also from that genus by their multiplicity of 
seeds. 

One of our very earliest plants, the Draba verna, in 
flower often in March, in the middle states, belongs to this 
order. It.is an annual, bearing small white flowers, and 


_the plant of very diminutive size, having a few lanceolate, 


short, hairy, somewhat serrated leaves, and naked scapes, 
with a terminal corymb of flowers, which, in character with 
the genus, are succeeded by elliptic-oblong silicles, rather 
flatly compressed, and the cells containing many minute 
seeds without margin. .'The cotyledones, here, indeed, a 
microscopic character, are also brought in, as on many oth- 
er occasions in this class, to afford an additional character, 
and they are said to be accumbent ; that is, with the back 
of one of the seed-lobes applied to the curved radicle. 
The cotyledones are also said to be incumbent, when their 
edges are applied to the radicle. In this, and the next 
species, D. caroliniana, the petals are very distinctly cleft. 
In the iatter, the silicle is so long as to appear linear-ob-= 


long, exceeding in length its supporting pedicel. 


In Lepidium, or Cress, the silicle is roundish-ovate, or 
partly obcordate, with the valves carinated and bursting 
open ; and each cell contains but 1 seed. The cotyle- 
dones are incumbent. 
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In the Moonwort (Lunaria), sometimes called Honesty, 
the silicle is roundish-oval, quite flat, pedicellate or stipi- 
tate, and as large nearly asa cent.—This is not an un- 
common garden plant, producing heart-shaped, indented, 
acute leaves, the lower ones petiolated ; the flowers, near- 
ly as large as those of the Wall-flower, are of a fine pur- 
ple; and 2 of the leaves of the calyx are swelled out or 
gibbous at the base. 

The Candytuft of the gardens (Jberis) is at once known 
by its irregular corolla, in which the 2 outer petals are 
larger than the 2 others.* 


THE SECOND ORDER SILIQUOSA. 


The plants of this order are known by producing a long, 
slender, linear pod, as in the example of the Wall-flower 
( Cheiranthus), which has a flattish, or convex-sided, long 
pod, containing many flat seeds, with a winged margin ; 
and a calyx whose 2 opposite leaflets are gibbous at the 
base, occasioned by a glandular toothlet on each of these 
sides of the germ.—The Stock-Gillyflower, among others, 
also belongs to this showy genus, several of which are re- 
markable for the beauty and fragrance of their flowers. 
It is only distinguishable from the true Erysimum, by its 
round, instead of quadrangular pod. 

The Radish (Raphanus) has a very peculiar, cylindric, 
jointed, and swelling silique, which never spontaneously 
opens ; and has a pair of glands between the shorter sta- 
mens and the pistil, and a second pair between the longer 
stamens and the calyx. 

In Arabis, or Wall-cress, some of them common annu- 
als, with white flowers, the silique is linear, with the valves 
flat, and I-nerved. ‘The seeds disposed in a single row 3 
the cotyledones accumbent; and the calyx erect.—Most 
of the species grow in dry fields or on rocky hills, and are in 
flower from April to June. 


* See Plate 2, Figure 6. 
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In Hesperis (Dame’s-violet or Rocket), of which we 
have a common garden species (£1. matronalis), with pur- 
plish or white and fragrant flowers, very like to those of 
the Stock-Gillyflower, the silique is somewhat quadran- 
gular, or 2-edged; the stigma nearly sessile, and formed 
of 2 connivent lobes; the cotyledones flat and incumbent, 
with the calyx closed (or not spreading), and gibbous at 
the base.—Of this genus there is one small-flowered, ino- 
dorous species (H. pinnatifida) in many parts of the val- 
ley of the Ohio. ‘The leaves are acutely serrate, the upper 
ones lanceolate, the lower often pinnatifid-lyrate. But 
this plant is very nearly related to Sisymbrium. 

In Sinapis, or Mustard, the silique is almost cylindric 3 
the seeds globose, arranged in a single row; the calyx 
spreading ; and the cotyledones conduplicate or folded 
together.—Most of ihe species are common weeds; but 
one of them is used in salad, and another affords our 
common warm condiment of that name. ‘The genus dif- 
fers but little from that of the Cabbage (Brassica) ; but in 
the latter the calyx is erect. 

Isatis, or Woad, used by dyers, though placed here, 
belongs more properly to the Sizacunosa. It bears lan- 
ceolate, 2-valved, and rather short siliques, of only one 
cell, in consequence of abortion, and containing but | seed ; 
the valves are also broadly carinated or keeled, like a 
boat.—The flowers are yellow, and numerous; the stem- 
leaves amplexicaul or embracing, and sagittate or arrow- 
shaped. 

For convenience and affinity, we find here appended to 
the close of this class the genus Cleome, of the natural or- 
der Capraripes.—lIt bears a 4-leaved, spreading calyx, 
which is not deciduous; and 4 unequal, long clawed pet- 
als. The stamina 6, unequal, often connected at the base ; 
and the silique stipitate in its calyx, consisting of but one cell 
with the curved, shell-formed seeds attached to a filiform 

marginal receptacle, in which character, of the silique 
and seed, this and the following genera essentially dif- 
fer from the Crucirerm. Most of them have a heavy, 
disagreeable odor, and are possessed of deleterious proper- 
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ties, which is not the case with the other plants of this 
class. . 7 

The genus Polanisia, lately separated from Cleome, 
has a similar corolla with that genus; but from 8 to 32 
stamens ; and_a silique of an oblong, linear form, and ses- 
sile in the calyx.—This plant is very heavy-scented, and 
viscid, with ternate leaves ; and is found, though not very 
commonly, on the sandy shores of lakes and rivers. | 

The curious Stanleya, of the banks of the Missouri and 
of Florida, where there is also an additional species, ap- 
pears to unite the Crucirer® and Capparipes almost 
uninterruptedly ; for with the flower, partly, of Cleome, 
and its stipitated fruit, it presents a complete dissepiment 
in the narrow and long silique, and has oblong seeds, with 
flat cotyledones.—S. pinnatifida produces thick, and 
glaucous, pinnatifid leaves, not much unlike those of Sea- 
kale ; its flowers are bright yellow, in long and crowded 
racemes ; with a very spreading yellow calyx ; long, erect, 
conniving petals; and 6 stamens. 3 


CHAPTER XXII. 


OF THE CLASS MONADELPHIA.* 


<— 


‘Che plants of this class are only to be known from 
those of the other simpler classes by the combination or 
union of their filaments into one body, and hence the name 
of Monadelphia, or one brotherhood. ‘This character, 
sometimes ambiguous or slight, as in Geranium and Pe- 
largonium, is not calculated to bring together an uniform 
and natural group of plants. ‘hough one of the orders, 
at least, contains a natural assemblage of the strictest sym-= 
metry ; this is the order Potyanpria. The orders are 
formed without any reference to the pistils or fruit, and 
unlike any of the preceding secondary divisions, upon the 
number and disposition of the stamens. 


From eovdg, one, and &sAPi«,a brotherhood. 
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ORDER TRIANDRIA. 


Sisyrinchium (page 50) ought strictly to be placed here, 
though its affinity to Iris claims its retention in Triandria. 
_ A very singular plant of the cape of Good Hope, Aphy- 
tera hydnora, though very foreign to the American Flora, 
may yet justly find a place in any general view of the vege- 
table kingdom. The abridgment of its organs has only 
an equal in the still more remarkable epiphyte Rafflesia.* 
It has neither root, stem, branch, nor leaf, not even a 
bracte : the whole plant consists of a single flower which is 
sessile, coriaceous, and succulent, of the length, with the 
germ, of 3 inches, dividing into a large, funnel-formed, 
semi-trifid, persisting, and superior calyx ; having internally 
two rows of minute petals, with 3 in each, and colored 
on the inner side. ‘The fruit is a large, t-celled berry, 
according to Lamarck’s excellent figure (t. pe) in his 
Illustrations of Genera, scarcely inferior to a “Pomegran- 
ate, which it also greatly resembles, and contains very 
many small seeds dispersed through the pulp. The fruit 
is not disagreeable, is sought by foxes and weazels, and 
is a favorite morsel with the Hottentots, raw or roasted. It 
is found parasitic at the roots of the Euphorbia mauritani- 
ca. Jussieu imagined it to be allied to the equally para- 
sitic Cytinus ; but however different in habit, it appears 
to be still more closely related to the family of the Cactus, 
particularly to RAypsalis, but still differs essentially by the 
defjnite number of its parts. 


THE ORDERS PENTANDRIA AND DECANDRIA. 


To Penranpnia is now placed the Passion-flower (Pas- 
siflora), the type of a peculiar natural order of the same 
name. ‘This genus of scandent or climbing plants is one 
among so many others peculiar to America, but more par-. 
ticularly to the forests of the southern continent. Their 
immensely long and often woody branches attain the sum- 
mits of the loftiest trees, or trail upon the ground, adorned, 
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*See Diecia polyandria, its class and order. 
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with perennially green or falling leaves, sometimes palmate 
or lobed like fingers, in others entire, and like those of 
Laurel. They sustain themselves by means of undivided 
tendrils ; and send out a long succession of the most cu- 
rious aud splendid flowers, of which no other part, of the 
world offers any counterpart. Some of these flowers are 
extremely fragrant,.and succeeded by pleasant-tasted, 
acidulous fruits, resembling berries or small cucumbers.— 
The character of the genus is, to have a, 5-parted, colored 
calyx; 5 petals inserted upon the calyx; the nectary or 
lepanthium, a crown of filaments; and the fruit a pedi- 
cellated pepo, or berry.—There are 3 species indigenous 
to the United States, usually. growing im light and dry 
soils, near the banks of rivers, from the lower part of 
the states of Delaware and Maryland, to the south and 
west indefinitely. .P. lutea has small, greenish yellow 
flowers of but little beauty, and cordate, obtuse, 3-lobed 
leaves. P. tncarnata has conspicuous reddish or pale col- 
ored flowers, and 3-lobed, acute, serrated leaves, with 2 
glands on the petiole, and, as in many other species, fur- 
nished with a 3-leaved involucrum, almost similar to an 
additional calyx. 

The most beautiful kinds now, cultivated are the blue, 
(P. cerulea), the winged-stemmed (P. alata), which is 
rather tender but produces large fragrant flowers, and in 
the West Indies a fruit which is commonly eaten; the 
white-flowered (P. glauca); also P. edulis, much like P. 
ancarnata, and said to be also a native of the United States. 
The most showy of all is perhaps P. princeps, with clus- 
ters of scarlet flowers ; its hybrids are also peculiarly ele- 
gant. 


OF THE ORDER HEPTANDRIA. 


In this order comes the genus Pelargonium of the Cape 
of Good Hope, or green-house Geranium. The flowers 
are irregular in their proportions; there are 10 filaments, 


but only 7 which bear anthers; the upper, larger segment — 


of the calyx communicates with a grooved nectary, which 
often proceeds a considerable distance down the peduncle 
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and at its termination has the appearance of an articulation. 
The fruit, as in the following genus, and most others of 
the natural family Geranracem, consists of 5 pericarps 
with long awns, united to lengthened receptacles ; when 
mature, they separate elastically from the summit to the 
base, with the awns. then spirally twisted, and internally 
smooth.—Oi this splendid, and much admired genus, 
there are now more than 350 species, besides many vari- 
eties the effect of accident and hybrid cultivation. Most 
of them are fragrant, and form straggling shrubs; a 
few die to the ground, and come up and flower periodi- 
cally ; but most of them are in perpetual leaf. 


DECANDRIA. 


Geranium, properly so called, only differs from Pelar- 
gonium in the equality of its calyx and. corolla; and. in 
producing 10 perfect stamens, of which the 5 alternate 
ones are longer, and have nectariferous glands at their 
base.—Of this genus, our most common vernal species, in 
woods, is the pale purple flowered maculatum, which bears 
roundish, 3 to 5-parted, gashed leaves, with the upper ones 
opposite and sessile; the petals are entire; the stem angu- 
lar and forked ; the root tuberous and perennial. 


‘THE ORDER POLYANDRIA, (or family Matvacrz). 


After inspecting the flower of the Hollyhock or Mallow, 
you will need no further definition of a Malvaceous plant, 
or be at a loss for reference and natural alliance wherever 
you may meet it. The stamens are numerous, with their 
filaments united into a column in the centre of the 5-pet- 
alled, but adhering corolla; to these they are also firmly 
ingrafted. ‘This peculiar union of the filaments gave rise 
to the ancient appellation of Cotumnirerm, by which 
this natural order was once known. In the centre of this 
hollow column of stamens, when slit open, you will find 
the styles disposed in another bundle, though not common- 
ly ingrafted together as the filaments; these vary, from 5, 
to an indefinite number, and always accord either with the 
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number of the separate pericarps, or the capsular cells. _ 
The calyx is often double, and sometimes alone affords” 
generic distinctions. In this family are included some of 

the most useful as well as splendid productions of the vege- 

table kingdom; such are the Cotton (Gossypium): the 

Silk-cotton, or Bombaz, a splendid genus of tall, evergreen 

tropical trees, also affording a long and soft, silky cotton: 

the Carolinea of the West Indies, remarkable for the viv- 

id colors and magnitude of their flowers: the Barringto- 

nia of the tropical islands of the Pacific, a tall and magnifi- 

cent tree, full of large and most beautiful flowers, of a bril- 

liant white and purple. But the most wonderful of all. 
productions, in the singularity of its flower, is the Hand- 

tree of Mexico (Cheirostemon), whose spreading, linear 

stigmas, inclined to one side, not unaptly resemble the 

hand of a monkey. ‘The largest and longest-lived tree in 

the world, is the Adansonia, or Sour-sop of Africa, the 

base of whose trunk has been found to be of the enormous 

diameter of 25 feet, and sufficiently large, when hollow, to 

afford shelter for several negro families. Adanson states 

that they endure from 7 centuries to a L000 years. 

Among the most splendid productions of this family, in- 
digenous to the United States, is the genus Hlibiseus, of 
which most of the other species are tropical. ‘They are re- 
markable for the magnitude and elegant colors of their flow- 
ers, which appear very similar to those of the Hollyhock 
of China.—This genus produces flowers with a double 
calyx, the exterior of many (commonly narrow) leaves. 
The stigmas and styles only 5; agreeing with the 5-celled 
capsule, each cell containing many seeds.—By careful dis- 
section it will be found, that each dissepiment of the cells 
of the supposed single capsule is divisible; or, that the 
apparent cells are so many distinct small capsules. One 
of our finest, geommon species, is H. palustris, a tall pe- 
rennial, growing in marshy grounds, and flowering about 
August. ‘The leaves are broadish-ovate, toothed, and 
often 3-lobed, with a short and whitish down or tomentum 
beneath ; the peduncles are axillary, distinct from the pe- 
tioles, and articulated circularly above the middle. One 


ORDER POLYANDRIA. 131 


of our common ornamental shrubs is the Althea frutex, or 
ET, syriacus, with both double and single flowers, white or 
purple, with a deeper colored ring in the centre, as is com- 
mon in the geaus. It may be known, at once, by its 
shrubby stem, and wedge-shaped, smooth leaves, divided 
at the summit into 3 lobes. The most splendid species 
are 1. speciosus of South Carolina, with large, wide spread, 
bright crimson flowers. H. manihot of the West Indies, 
with equally large sulphur-yellow flowers and deeply pal- 
mated leaves, now successfully treated in this vicinity as 
an annual; and H. Rosa-Sinensis of China, a tender shrub, 
with scarlet, purple, yellow single and double flowers of 
peculiar elegance. 

In Althea the calyx is also double, the exterior 6 to 9- 
cleft. ‘The capsules are numerous, I-seeded, and arrang- 
ed in a circle-—The 4. officinalis, or Marsh-mallow, with 
remarkably soft tomentose leaves, entire, or 3-lobed, is 
sometimes met with on the borders of salt-marshes, appa- 
rently indigenous. 

Malva, or Mallow, has the exterior of its 2 calyces 
mostly 3-leaved, and the capsules as in Althea. 

In Lavatera, of our gardens, the generic character only 
differs from JMalva in having a trifid exterior calyx. 

In the Cotton, Gossypium, the exterior calyx is large, 
and really resembles an involucrum, being composed of 3 
broad, heart-shaped, deeply serrated leaves. ‘The calyx 
is cup-shaped, and only 5-cleft towards the summit. The 
flowers are somewhat campanulate, white or yellow, with 
a deep purple base. The 5-cleft capsule, preceded by 5 
styles, contains, in each cell, several rather large, brown, 
or greenish seeds, each surrounded by a mass of compact- 
ed cotton.—The leaves are generally 3 to 5-lobed. The 
species are originally tropical; but one of them can be - 
- somewhat profitably cultivated up to the line of the state 
of Delaware; the cotton of warm countries is, however, 
most esteemed. 

_ In Sida, and a few other genera, the exterior calyx or 
involucrum, is wanting, there being but 1, 5-cleft, simple, 
and often angular calyx. The styles adhere so as to ap- 
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pear almost single. The capsules are numerous, arranged 
in a circle, each l-celled, dehiscent, and 1 to 8-seeded.— 
The flowers are often yellow, and rather small. Our but 
too common species in gardens and wastes, S. abutilon, 
grows rather tall and large; the leaves are softly tomen- 
tose, roundish-cordate, acuminate, and toothed ; the pe- 
duncle shorter than the petioles; the capsules 15, trun- 
cate, hairy, and each opening with 2 beaks or points. ‘The 
seeds of this plant have been employed as a substitute for 
Coffee, which they resemble considerably both in texture 
and taste. In Virginia and the southern states there,is a 
Dicecious species (S. dioica), which, with another of very 
tall growth, formed once the genus Vapea. ‘These have 
abundance of small white flowers, and palmately lobed 
leaves; in S. Vapea smooth; in S. dioica scabrous. In 
both, the peduncles produce many flowers in a kind of co- 
rymb, and 10 capsules in a calyx. ‘This genus is very 
numerous in species, many of them being found in South 
~ America and India. 


CHAPTER XXIV, 


OF THE CLASS DIADELPHIA. 


Tuts class, like the preceding, includes, principally, 
plants of a single very natural order, with which you have 
already been made acquainted, as the PapiLionacEea®, or 
more properly Lecuminosa, the character of the fruit, the 
legume, being more uniform in this tribe than the Papilio- 
naceous, or Pea-blossomed flower. Its ostensible charac-- 
ter, as the name of two brotherhoods would imply, is to 
have flowers, of whatever kind, with the stamens dispos- 
ed in 2 bodies of united filaments. It will be found, how- 
ever, that there are several exceptions to this rule in ex- 
amining the plants referred to it, particularly in the Le- 
cuminos®. But here, justly enough, no doubt, all affinity 
pleads for their detention in the same arrangement, which 
includes the rest of the same natural family ; though this 
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rule is violated against our Wild Indigo, and many other 
Lecuminosm of New Holland, which, possessing sepa- 
rate filaments, are forcibly, as we may say, detained in the 
simple tenth class. Nor are exceptions wanting in other 
parts of this artificial class, for in Corydalis cucullaria 
there are 6 distinct filaments. In very few of the genera 
is there any thing like an equal proportion in the 2 bodies 
of filaments. In the whole order of the Lecuminosa, 
there are only about 4 examples of the stamina arranged 
in equal sets of 5 each; these are the genera Smithia, Ses- 
bana, /Hschynomene, and Diphaca. In all the rest of this 
great natural order, the stamina are either wholly combin- 
ed into one body or cylinder of ingrafted filaments, or with 
but one thread separated from the “other 9, which are com- 
bined in the second body. 

The orders, as in Monadelphia, are milated on the 
number of the stamina, the classical or principal arrange- 
ment having regard only to the peculiar and remarkable 
disposition of the binary ingraftment of the staminiferous 
filaments. ‘I'he only orders yet discovered are 4; name- 
Jy, Pentandria, Hexandria, Octandria, and Decandria. 

The only plant comprised in the first of these orders, 
Pentandria, is a very curious and bighly ornamental genus, 
peculiar to the prairies or savannas of the western and 
southern states and territories of the United States, formerly 
included in Dalea, but very properly separated by Mi- 
chaux, and now known as Petalostemon, expressive of its 
most remarkable trait, that of producing its petals, 5 in 
number, and ontatiy from the same tube of combined 
filaments, whose other threads produce anthers. Indeed, 
no other petals are produced but these, which thus hold 
the place of sterile anthers. The 5-cleft calyx, which, 


Tike Clover, nearly covers the very small, 1-seeded legume, 


is characteristic also of Dalea;. but in Dalea there are 10 
perfect. anthers, and a papilionaceous, 5-petalled corolla. 
The Petalostemons are perennials, with clustered, commonly 
simple, low, herbaceousstems, terminating in oylindkic dense 


heads of white, reddish purple, or pink ‘lowers, which re- 


tain their color in the herbarium in a very extraordinary 
12 
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degree, particularly the P. violaceum, which, after years 
of drying and death, seems still as bright as when the liy- 
ing ornament of its native plains. 


In Hexanprta, of this class, you will find the genera, 
Corydalis and Fumaria, formerly united, now making 
part of an order, named, from the better known genus, 
Fumartacem®.—They have both a 2-leaved calyx, and a 
corolla of 4 petals, with one or 2 gibbous cavities at its 
base. In the Fumitory, however, the silicle is nearly 
round, containing but a single seed, and never spontane- 
ously opening.—T'his is a common annual weed in gar- 
dens, having a weak and diffuse stem, and compound 
leaves dividing in a ternary manner. 

In Corydalis the silique is 2-valved, compressed, ob- 
long, and many-seeded.—Of this genus we have 6 or 7 
species, with red, white, or yellow flowers, and most of 
them early flowering and very elegant plants. I will mere- 
ly quote 2 of the species, which are perennial, and com- 
monly in flower betwixt April and May. In both these, 
inhabitants of our unaltered, rich, shady, and often rocky 
woods, the 6 filaments present an exception, as noticed 
above, to the character of the class, in their entire separa- 
tion to the base. ‘The first and best known is the C. cu- 
cullaria, ridiculously called Dutchman’s breeches, from the 
2 straight, acute, divaricate spurs, or projecting gibbosities 
at the base of the corolla. ‘This plant, which grows to- 
gether in considerable quantities, has a small, scaly, bulbous 
root ; finely twice decompounded, elegant, narrow leaves, 
of a pale and delicate green; from the bosom of these 
arises a low scape, bearing a 1-sided or secund, simple ra- 
ceme of white, singular looking, pendulous flowers. A 
recently discovered species, very similar in many respects, 
but found in a northern range, from the forests of Massa- 
chusetts to Canada, and so called C. canadensis, differs es- 
sentially from the preceding in producing spherically tu- 
berous roots ; finer and narrower leaves ; also white flow- 
ers with obtuse spurs, and simple racemes. ‘This plant I 
have met with in shady woods a few miles’ from Bellows’ 


Falls. 
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{In the order Ocranprta is arranged the genus Poly- 
gala, or Milk-wort, forming the type of the natural family, 
Poryeatem. The United States contain nearly 20 spe- 
cies, all of them low and herbaceous, having small leaves, 
and cylindric heads or spikes of flowers of various colors, 
as red, white, and more rarely, yellow and blue. At the 
Cape of Good Hope there are several very elegant shrubby 
species, generally with reddish purple flowers.—All of 
them agree in producing a 5-leaved, irregular, persistent 
calyx, of which 2 of the leaflets are wing-shaped and col- 
ored, the 5th resembling the keel of the Leguminosae, and 
often terminated with a villous tuft or crest. The cap- 
sule is obcordate, 2-celled, and 2-valved. The seeds few 
and pubescent.—One of the most useful species of the 
genus is P. senega, or Seneka Snakeroot, with thickish, 
tortuous roots, sending up a cluster of simple, smooth 
stems, with many alternate, ovate, lanceolate leaves, and 
spiked racemes ; the calycine wings are white and orbic- 
ular, and the capsules elliptical. But the P. paucifolia, 
or few-leaved, is the most elegant and highly colored spe- 
cies in the United States. It forms considerable beds in 
the vicinity of Fir woods, flowering in May and June, and 
is particularly abundant in New England and Canada. 
The stems are simple, and only 3 or 4 inches high, bear- 
ing a tuft of broadish ovate leaves, from amongst which 
arise 3 or 4 large and beautiful purple flowers, with a 
conspicuous crest at the extremity of the lower keeled pe- 
tal, but at the root will be found, as in the species calied 
rubella or polygama, a few apterous, fertile fowers. In 
the middle and southern states, in the swamps of the pine 
barrens, may frequently be seen, in flower from June to 
October, the P. lutea, remarkable for its beautiful cylin- 
_dric heads of orange-colored flowers; in this the lower 
leaves are spathulate, the upper ones lanceolate; the caly- 
cine wings are ovate and mucronate, and the bractes 
shorter than the flowers. Our most common species, is 
P. purpurea, formerly confounded with P. sanguinea, a 
much rarer one. In this the stem is so branched that the 
flowers all come to the same summit, so as almost to form 
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a corymb ; the leaves are alternate, rather numerous, and 
oblong-linear ; the spikes cylindric, oblong, obtuse ; the 
flowers beardless ; the calycine wings, cordate-ovate, twice 
as long as the capsule. But it is unnecessary to adduce 
any more species, they are common in every swamp, wood, 
and meadow. 


The order Decanpria embraces exclusively the natu- 
ral order of the Lecumtnosm, and is divisible into 2 prin- 
cipal sections; in the first are comprehended the mona- 
delphous genera, or those, in which the filaments are all 
connected into a tube ; and the first genus which presénts 
itself in this division, is one of great singularity, called 
Amorpha from its remarkable defect of petals, the corolla 
consisting of nothing more than an ovate, concave vexil- 
lum ; the wings and keel being entirely wanting. ‘The 
calyx is partly campanulate, and 5-cleft. ‘The legume 1 
or 2-seeded, falcate or sickle-shaped.—The genus has 
been called Bastard Indigo; it is peculiar to the United 
States ; but confined exclusively either to the southern or 
western states, and consists, at present, of about 6 species, 
all shrubs, or woody-rooted perennials, growing either in 
prairies or by the banks of rivers. ‘They have elegant, 
small and pinnated, smooth or hoary leaves; and the 
flowers, commonly blue, are collected into clusters of long, 
terminal, rather dense spikes. ‘The pods or legumes are 
covered with fcetid resinous glands. Our commonest 
species, often in gardens, where it is cultivated for orna- 
ment, is a smooth shrub about 6 feet high, with dark blue 
flowers, and with only one of the teeth of the calyx acu- 
minated, and the rest obtuse. 

The Lupin (Lupinus), which you meet in every gar- 
den, has all its filaments also united; but its generic mark 
is to have anthers of 2 forms ; 5 of them oblong, and 5 
round. ‘The calyx is bilabiate ‘or 2-lipped, and the le- 
gume coriaceous, or of a leathery or cartilaginous texture, 
and torulose, having protuberances which mark the lodge- 
ment of each of the seeds.—The species are mostly an- 
nuals, 2 of the American kinds only being perennial ; 
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namely, L. perenms and L. nootkatensis of the North- 
west Coast. With 2 or 3 exceptions of simple-leaved 
species, they have digitated or fingered leaves, with the 
leaflets nearly arranged ina circle. ‘Che flowers are in 
spikes, of various colors; as white, yellow, blue, and va- 
riegated. ‘The white Lupin is cultivated in the South of 
_ Europe for food. After being made acquainted with the 
genus, it is unnecessary here to describe the specific char- 
acter of our rather common and _ beautiful blue perennial, 
digitate-leaved Lupin, as you cannot confound it with any 
other native species, when you have, from appearances, 
such as its running roots, ascertained it to be of perennial 
duration. You will meet with it in flower from May 
to June, and it always prefers sandy woods. In the 
southern states there are 2 very remarkable biennial spe- 
cies, . villosus, and L. diffusus, with entirely simple, ob- 
long, silky, or villous leaves ; and producing long ’showy 
spikes of variegated purple flowers. 


Stamens Diadelphous. 


In this section we shall commence with the Pea (Pisum), 
which is not very readily distinguished in generic character 
from the Lathyrus or Vetchling. It differs, however, in 
the calyx; having the segments all equal, and leaf-like ; 
the vexillum has also 2 protruding plaits. The style is 
compressed and carinate, with the upper side villous; the 
suture of the legume is also naked.—'The native country 
of the cultivated pea (Pisum sativum) is said to be Alsace 
and other parts of Europe; yet it is now difficult to as- 
certain whether it be really indigenous there, or only nat- 
uralized. 

The Lathyrus, Vetchling or Sweet Pea, has a calyx with 
the 2 upper segments shortest; a flat style, villous on its 
upper side and widening above.—All the species have a 
strong resemblance to the pea. One of the most beauti- 
ful, as well as fragrant annual species, is the commonly 
. cultivated Sweet Pea (Lathyrus odoratus). The Ever- 
lasting Pea (L. latifolius) is a very common denizen of 
gardens. being a large and diffuse perennial, attaching and 
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supporting itself, like all scandent plants, by means of the 
branching tendrils terminating its single pair of broad leaf- 
lets; which twining economical processes are, in fact, 
reasoning from strict analogy, the abortive rudiments of 
other sets of leaves, though never developed. Indeed, 
tendrils generally, of which there are abundance in this 
family of plants, form no absolutely distinct class of or- 
gans, their function, on the contrary, is divided, or dis- 
tributed among various other organs; sometimes they are 
elongated stipules, processes which appertain to the sys- 
tem of the leaves, such are the tendrils of the Smilax, or 
Green Briar. In the Gloriosa superba, the points of the 
leaves themselves are lengthened out into tendrils. In the 
Cucumber, and Pumpkin, on a careful comparison, it will 
be seen that the tendrils correspond in divisions with the 
number of the principal vessels in the opposite perfect 
leaf, and, that they are only imperfect leaves, and merely 
lack the connecting cellular tissue. So in many aquatic 
plants, the submersed leaves often present numerous capil- 
lary divisions, while the emerging leaves are entire, or 
merely notched, serrated, or lobed. In the Grape Vine 
(Vitis) the abortive peduncle forms the tendril, and may 
not unfrequently be found bearing a small portion of fruit. 
In the Calytrix of New Holland, the petals themselves 
terminate in Jong hairs or filaments, not very dissimilar to 
tendrils. In Clematis virginiana, one of our commonest 
climbers, the petiole, producing perfect leaves, entwines 
itself like an ordinary tendril. In the volubulous plants, 
such as many species of Convolvulus, &c. the stem itself 
partakes of the clasping character, of the tendril. This 
means of attachment puts on the nature of the root, in 
some measure, in the Cissus hederacea or 5-leaved Ivy, as 
its extremities, like the radicant fibres of the Ivy, obtam a 
firm attachment to the trunks of trees and the sides of 
walls ; and, like roots, these radicant tendrils avoid the 
light, and seek opaque and cool bodies. We see in all this 


secondary contrivance of nature, in the character of the ten- - 


dril; as in many other’ subjects of the vegetable king- 
dom, an admirable, yet variable application, according to 
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bircuishstances, of economy to the support and protection 
of trailing plants. No means of attaining the proposed 
end are neglected ; a resource ever fruitful, ingenious, and 
simple, presents itself to. our admiration, every instant we 
reflect and observe the stracture of plants, 

But to return to our immediate subject. There is a 
second genus, that of the Vetch (Viera) hardly to be dis- 
tinguished from Lathyrus, and approaching about as near 
to that genus, as it does to Pisum or the Pea. The fol- 
lowing is its generic character.—A calyx with the 3 inferi- 
or segments straight and longer. ‘The vexillum notched 
or emarginate. - ‘The style transversely bearded beneath 
the stigma.—Of this genus so abundant in Europe, we 
have very few species, and some of them alike common to 
both continents; such is V. cracca, chiefly of the northern 
‘states, bearing denée spikes, of downwardly inclined, blue 
flowers of considerable beauty, with numerous pubescent, 
lanceolate leaflets; and hali-arrow shaped stipules, or foli- 
-aceous processes, mostly entire. {t is found commonly in 
meadows and thickets, in flower about midsummer. 

The genus Ervum (‘Tare and Lentile) is hardly to be 
known from Vicia, except by its capitate stigma, which 
is in every direction pubescent. For the rest, they have 
the general look of diminutive vetches. The Lentile (E. 
lens), used in soups and other ways in Europe, is one of 
the few redeeming ee of utility in this mean-looking 
genus. ‘The lentile is of the form of a flattened spheroid, 
or lens of a telescope, and hence the term now introduced 
into the arts from the name of the seeds of this plant. 

In the genus Astragalus, which abounds in Siberia and 
the western territories of the United States, the legume is 
always more or less 2-celled, with the inferior suture re- 
_flexed.—They are herbaceous, and, in some species, al- 
most shrubby plants, with pinnated, rarely trifoliate leaves, 
devoid of tendrils or weak stems, being erect or diffuse ; 
the flowers are red, or yellow, more rarely blue. In A. 
tragacanthus, which affords the gum of that name, and a 
few others with suffruticose stems, the coste or mid-ribs of 
the old leaves remain, and become transformed into long 
and crowded spines. 
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In Clover (Trifolium), the flowers are quite small, and 
crowded together in roundish or oblong heads; and the 
legume is so diminutive as to be concealed within the ca- 
lyx, without valves, each containing 2 to 4 seeds.—In the 
ordinary Red Clover, T’. pratense, the flower by the nat- 
ural engraftment of the petals presents the anomaly of a 
monopetalous corolla. 

~The genus Lespedeza, separated from Hedysarum or 
Saintfoin, is distinguished by its lenticular, 1-seeded, un- 
armed loment, or unopening legume. ‘The 5-parted ca- 
lyx has also its segments nearly equal.—Of this rather ele- 
gant flowered genus there is a considerable number. of 
species; they are either tall or diffuse, herbaceous plants, 
with purplish flowers, and trifoliate leaves subtended by 
minute, bristly stipules. 

Hedysarum (now Desmodium) bears a loment, common- 
ly hispid, of several 1-seeded, truncated, flattened joints. 
These, which abound in all parts of the United States, 
have nearly the habit of the prece ding genus, but the 
plants and their leaves are often larger; and in Europe, 
including the Sazntfoin, there exists a section (the true 
Hedysarums) with more showy flowers, bearing pinna- 
ted leaves; of these, H. alpinum is also a native of the 
northern regions of the United States and Canada. 

In /Eschynomene, principally a tropical genus, but of 
which one species occurs on the banks of the Delaware, 
the stamens partake of the extraordinary charaeter of di- 
viding themselves into 2 equal sets. ‘The calyx is also 
bilabiate ; the loment compressed, having one of its su- 
tures straight and the other lobed; the joints truncated, 
and each i-seeded. 

The Kidney-bean (Phaseolus) has the keel of the eo- 
rolla with the stamens and style spirally twisted. The le- 
gume is likewise compressed and falcate, with the seeds 
consequently somewhat flattened, and reniform or kidney- 
shaped. By the first and most important of these generic 
characters you will readily perceive a difference betwixt 
he flowers of this genus, as in the Scarlet-runner (P.mul- 
iflorus), for example, and the Lima-bean, with others now 
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cultivated, which belong to the genus Dolichos, where 
none of this twisting of the stamens and keel isto be found ; 
and, in addition, 2’callosities at the base of the vexillum 
compressing the sides of the keel. We have, however, 
another genus almost intermediate between these two, and 
which, in turn, has been referred to both; but it appears 
to constitute a distinct genus, now termed Strophostyles, in 
reference-to the twisted character of the keel and its in- 
cluded organs, a character possessed in common with Pha- 
seolus, but the legume is cylindric, as well as the seeds, 
which are nevertheless, partly reniform. | Phis little kin- 
dred tribe are all trifoliate plants, with showy flowers, and 
weak, twining, or prostrate stems. Many of their seeds 
and unripe; legumes form important articles of diet, and 
continue longer in season than any other pulse. 

In shady thickets, and on river banks, where the soil is 
black and fertile, may often be found another twining plant 
of free growth, peculiar to the United States, and forming 
of itself a particular genus, called pios. Its roots are 
strings of oblong cylindric tubers, called, sometimes, Pig- 
potatoes, and Indian-potatoes, as when roasted or boiled 
they have partly the mellowness of ordinary potatoes ; and 
as the roots of the Lathyrus tuberosus are eaten in Holland, 
so these very similar tubers made also an ordinary part 
of the vegetable food of the aborigines. The leaves are 
pinnated, each consisting of¢5 or 7 broadish leaflets, from 
the axils of which, about July and August, comes out abun- 
dance of short and dense clusters or racemes of purplish 
brown, slightly fragrant flowers.x—The calyx is partly 2- 
lipped, truncated, and 1-toothed ; the keel faleate, reflect- 
ing back and impressing the summit of the vexillum. The 
germ is sheathed at its base; the legume coriaceous and 


‘many-seeded. 


After Erythrina (the Coral Tree), and Butea, perhaps 


the most beautiful and ornamental genus of the order, is 


Wisteria (formerly Glycine of Linneus). The only 2 


species known are W. speciosa, the Carolina Kidney-Bean 
Tree, and W. consequana of China, both hardy shrubs 


- with profusely. spreading and twining stems, having pinna- 
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ted leaves, and long showy racemes of blue flowers pro- 
duced in long succession.—The calyx is 2-lipped ;_ the up- 
per truncate, emarginate ; the lower equal and trifid; the 
vexillum broad ; the wings adhering above, bidentate at the 
base ; the stipe of the germ sheathed, the Jegume torulose 
with many large seeds like Kidney-beans. 


Colutea, or Bladder Senna, is a beautiful genus of ex-— 


otic shrubs, well known by their inflated, thin, bladder-like, 


many-seeded ‘legumes; and bearing yellow or reddish . 


flowers. 

The genus Robinia, or Locust-tree, is one of the nrev- 
alent ornaments of our forests and mountain tops, in the 
milder latitudes; they are also as commonly cultivated, 
more particularly the £t. Pseudacacia, or common Locust- 
tree, so valuable for its timber. They have all pinnated 
leaves, and pendulous racemes of beautiful red, or white, 
and sometimes fragrant fowers. These consist of a cam- 
panulate, 4-cleft calyx, with its upper segment bifid. The 
vexilluin is roundish, expanded, and reflexed; the legume 
flat and long, containing many small, compressed seeds. 

In Medicago, of which Lucerne is a species, the keel 
of the corolla is bent from the vexillum; and the legume 
is compressed and spiral, so as to resemble the shell of a 
snail. 

To this family also belongs the Indigo-plant (Indigofera 
tinctoria), having falcated, unopening, angular, small Je- 
gumes; and affording by fermentation the curious feculent 
blue substance Indigo, so important to the dyer. ‘The larg- 
est flowered plants of the Lecuminosa, in the United States, 
are the Clitorias, of which the vexillum is so large as to 
cover the wings of the corolla. These have a few blue 
flowers, and ternated leaves; with narrow, many-seeded 
pods. 

The whole of this great natural order of Leguminous 
plants, though affording much food for man and his do- 
mestic animals, contains consequently but few articles of 
any importance in medicine. Liquorice is the most em- 
ployed, being the root or inspissated sweet juice of Gly- 
cyrriza glabra. 'The dubious reputation of what is hére 
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called “ Thoroughwax ” (Genesta tinctoria) for the cure 


‘of Hydrophobia, has never been established. It is em- 


ployed as a yellow dye for wool, which is then turned 


green by the infusion of Woad. From the Butea fron- 
-dosa, remarkable also for the beauty of its flowers, distills 


on incision the Gum Lac of commerce. The subterra- 
neous pods of Arachis hypogaa, indigenous to Africa and 
both the East and West Indies, are the common “ ground- 
nuts,” cultivated in the southern states. Besides the te- 
gumes, the roots of several plants of this tribe are eatable 
when cooked : such are those of Lathyrus tuberosus, Pha- 
seolus tuberosus, whose large roots are eaten by the Co- 
chinchinese, also those of Dolichos bulbosus of India; our 
Apios tuberosa also, and Psoralea esculenta, have tubers 
which are wholesome food. Besides the common Liquo- 
rice, Pallas describes a Siberian spectes (L. asperrima) 
Whose roots are very long and sweet ; and probably might 
be cultivated in climates where the common will not suc- 
ceed. ‘Two species of Stizolobium if not three: viz. S. 
pruriens of the West Indies, and S. nigricans of Cochin- 
china afford, in the bristles which cover their pods, the 
well known anthelmintic called Cowage. <A kind of In- 
digo is obtained from Tephrosia tinctoria in Ceylon. The 
shrub Amerimnum Browner of the West Indies before the 
expansion of its leaves, like our Cercis, is copiously filled 


with fragrant flowers. \The Peak of Teneriffe, in a re- 


gion elevated above the clouds, affords the Spartium nubi- 
genum, adorned with white and fragrant flowers ; those al- 
so of the Cape Virgilia and our common Sweet-Pea (La- 
thyrus odoratus) are examples of fragrant flowers in_ this 
generally scentless order. One of the most beautiful com- 
mon plants of the tribe, as it appears in England, is the 
Laburnum Tree (Cytisus Laburnum), which in the month 
of May bends in all directions under the weight of its gold- 
en blossoms. Our Robinia hispida, less graceful and ele- 
vated, is often bent to the earth with its countless red Pea- 
blossoms ; and R. Pseudacacia the common Locust-Tree, 


with white and fragrant festoons of flowers may vie almost 


with any tropical favorite-—The most curious sensitive 
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plant known, also finds place among the Leeuminosz, 
Hedysarum gyrans, indigenous to the banks of the Gan- 
ges. ‘The leaves, as usual in the genus, grow by 37s, the 2 
lateral leaflets are very small, and to those only is the re- 
markable motion confined, for which this plant'is celebra- _ 
ted. In the warmest weather this motion is most sensible ; 
and consists in the alternate rising and falling of these 
small leaves, attended, also, with something of an oblique 
or gyratory motion. ‘This action, to be thus remarkably - 
visible, appears, not a little to depend upon the minute- 
ness of the leaflet, and the slenderness of its petiole; for 
the large central leaflet remains constantly unaffected. 
The propulsion of the sap, to support the developement of 
the vegetable organs, must certainly be attended with some 
degree of motion, and its most natural origin is in the spi- 
ral vessels. While#the sap then ascends, at intervals, in 
the petiole of our minute leaf, it slowly rises ; when the ac- 
tion is remitted the leaflet falls. ‘So flowers close ap, or 
leaves remain pendant in the absence of the sun, and at 
night; but these motions in foliage, to be visible, depend 
much on the articulation of the leaf, and the consequent 
possibility of motion in its petiole.* 


CHAPTER XXV. 


THE CLASS SYNGENESIA.T 


Tue character of this class and its orders have already 
been explained in the 8th and 9th chapters of this work ; 
to which | would refer you, on this, as on other occasions, 
when you entertain any doubts on the arrangement of your 
plants, and the respective place they may occupy in the 
present system. ‘he principal character of SyneEnzsIA, 
as its Greek name implies, is, the union of the anthers ; 
but as there are examples in the Violet, Balsam, and many 


* The genera formerly referred to the now abolished class, PonyapEL- 
PHA, Will be found indiscriminately arranged, according to their charac- 
ters, in Polyandria; such are Hypericum, and a few others. 

+ From ody, together, and yiveors, generation. 
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of the Cucumber tribe, of a somewhat similar union of an- 
thers, though they do not now form part of this class, nor 
bear any natural relation to it, another, or second char- 
acter must be present also in connexion with the ingrafted 
anthers ; and this is the compound character of the flower, 
which well entitles it, in the natural method of arrange- 
ment, to the name of Comrositm, or Corympirerm. A 
Sunflower or Dandelion, for example, is not a simple indi- 
vidual, like a Lily or a Pink ; but a crowded cluster, or con- 
densed corymb, made up of a considerable number of flo- 
rets, or little flowers, individually as perfect as those of a 
larger kind, each having its distinct, flat, or tubular, 5- 
toothed corolla ; a set of stamens with 5 distinct filaments, 
terminating in a hollow tube of 5 connected anthers, 
through which passes a style, either single, or divided into 
2 stigmas; and at the base of the whole an adhering germ 
with one seed; its summit often crowned with a calycle, 
or small calyx, termed the pappus or down; as such it 
often becomes with the maturity of the seed, though it also 
not unlrequently presents itself in the less equivocal char- 
acter of a definite number (properly 5 or 10) of minute 
scales, or chaff-like leaves. Of this gradual evolution of 
the calyx, commonly the preceding part of the perianth, 
We are not in want of examples in other families of plants ; 
the same thing takes place in Valerian, the flowers ap- 
pearing to come and go without the protection of the ca- 
lyx, which at length becomes obvious enough on the sum- 
mit of the seed, in the form likewise of a plumose radiated 
crown or pappus, now only calculated to waft abroad the 
seed. ‘The seed in the Composira, though often probably 
mistaken as such, is not in reality naked. Itis a species 
of caryops or chartaceous pericarp, on maceration in water 
sometinies divisible, though imperfectly, into 5 or more 
little valves. and includes always a single seed possessed of 
the usual integuments. Two seeds, at least, might be ex- 
pected as succeeding to the deeply bifid style, or 2 stig- 
mas of these florets. We may then again, as in so many 
other instances in the vegetable kingdom, presume an he- 
reditary abortion, of great constancy, as prevalent in th’s 
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very natural class. We have a stronger example of this 
abridgment of vegetable resource in the Potyeone® (as 
in the Dock, Rhubarb, and Buck-wheat plant), where the 
3-sided pericarp, preceded by 3 styles, only affords 1 
seed ; and in Statece, or Sea-Lavender, 5 distinct styles 
are succeeded by only a simple seed, in a valveless cap- 
sule. Yet in the order Necessaria of our present class, 
the maximum of all possible abortion is attained in the 
discal florets; for though to all appearance as well formed 
as usual, they never produce any perfect seed, and have 
indeed only the rudiments of the caryops itself. ‘The want 
of sufficient space and nourishment appears here to be the 
operative cause of this abortion, for the radial or external 
florets possessing room, aad merely styles and corollas, 
are amply fertile, and receive their pollen or its influence 
from the discal abortive florets, whose pistils perfect noth- 
ing. Abortion of a less obvious and constant kind is prev- 
alent in many of the perennial plants of this class; for 
amongst thousands of Aster, Solidago, and Gnaphalium 
flowers, and many others, but few seeds are ever perfect- 
ed. ‘The sap, immediately after the late period of flower- 
ing, ceasing sufficiently to ascend the stem, appears princi- 
pally engaged and retained in the warmer bosom of the 
earth to circulate in the root and numerous shoots which it 
now produces. 


THE ORDER ZQUALIS. 


In the first order, termed maQuanis, the flowers are all 
equally perfect, or possessed of both stamens and style ; 
but they are obviously divisible into 2 sections from the 
form of the florets. In the first they are all flat, ligulate, 
or strap-shaped ; in the second section the florets are all 
tubular or uncloven, for the flat florets are certainly noth- 
ing more than florets laid open, and thus putting on the 
unusual appearance of single petals or half florets. We 
shall, as usual, commence with the ligulate flowers of the 
order HQUALIS. 
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No more familiar example first offers itself for our ex- 
amination than the common Dandelion, of the very small 
genus Leontodon; the common calyx of which is quite 
peculiar and remarkable, being formed of 2 series of 
leaves, one of them erect and equal, the other row situa- 
ted near the base of the former, and somewhat flaccidly 
reflected. The common receptacle, or plane of inser- 
tion for the florets, which constitute the compound ligulate 
flower, is naked of hairs, or chaffy processes, and merely 
exhibits slight impressions on which the seeds were seat- 
ed, somewhat resembling the top of a honey-comb. The 
second essential character of the genus, after the calyx, 
is the nature of the pappus or down, the hairs of which, 
unlike some other genera, are simple, and the whole 
crown of them stipitate, or attached to a pedicle above 
theseed. With the rest of the plant you are already too 
well acquainted to require any further remarks. 

The genus Prenanthes is by no means an uncommon 
one in our woods, and most of the species flower in autumn. 
Unlike the Dandelion, they are furnished with stems of 
from one to four feet in height; and leaves, either entire, 
or intricately lobed, and sinuated. ‘The flowers, general- 
ly small, are in panicles or clusters frequently nodding or 
inclining downwards, and of a yellowish white, or pale 
purple.—The generic character is, to have the calyx sur- 
rounded at its base with Jeafy scales; the florets few, (5 
to 20); the receptacle naked; the pappus simple, and 
nearly sessile, or without the intervening stipe of the 
Dandelion.—That they are milky juiced plants is a cir- 
cumstance of physical structure common to all plants with 
ligulate florets. ‘The milky sap, with which some of the 
species of this genus particularly abounds, as in P. alba, 
and its polymorphous or protean varieties, has been occa- 
sionally employed with considerable effect for the bite of 
the Rattlesnake, if we are to credit Mr, Pursh, the well 
known botanist. ° 

In the genus Lactuca, or Lettuce, the calyx is imbrica- 
ted and cylindrical; the receptacle naked ; and the pap- 
pus or down simple, and stipitate—From this character 
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Sonchus, or the Sow-thistle, only differs, in having the ca- 
lyx wider at the base; and the simple threaded pappus 
sessile, or without the stipe. ‘The aspect of the 2 genera 
is quite similar, and they both produce small yellow or 
_ blue flowers. 

Throughout Massachusetts and other parts of New 
England, “the meadows and way-sides are, in the autumn, 
commonly enlivened with a yellow-flowered, humbie plant, 
very similar to the Dandelion, but smaller, the Apargia 
autumnalis, distinguished from the other genera by having 
a simple itmbricated calyx; a naked, punctate receptacle 3 : 
and a plumose (or compound threaded); sessile, unequal 
pappus. 

About the month of May and June may not unfrequent- 
ly be observed a very small, but elegant orange yellow 
flowered annual, opening only to the morning sun, ealled 
by the celebrated Willdenow, Krigia virginica. It is 
smooth and glaucous, or pale green ; with entire, or ly- 
rate leaves ; sending out 1-flowered scapes, like a diminu- 
tive Dandelion.—The calyx consists of a simple row of 
leaves ; the receptacle is naked ; the pappus double; the 
ekterior one 5 to 8-leaved, the iuideior (according to the 
size of the species) consists also of 5 to 8, or as many as 
24 scabrous bristles in the much larger flowered perenni- 
al species K. amplexicaulis of the middle states. 

Our next section is the rLoscuLosa, the florets of whieh 
are all tubular. 

The first genus which we shall examine in this seetion 
is the Arctium, or Burdock; a large weed, but too com- 
mon in wastes and by way-sides, producing, at first, large, 
and somewhat downy, heart-shaped leaves; and after- 
wards branching stems terminating in a profusion of pur- 
plish flowers, inclosed ina globular calyx, covered with 
scales imbricated over each other, and ending in hooked 
bristles, which readily adhere to the hair of most animals, 
and prove very troublesome. ‘The receptacle is chaffy ; 
and the pappus of a consistence betwixt bristles and chaff. 

The Thistle (Carduus), as to its general appéarance, 
is too well known to need description here; but its 
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generic character is, to have a ventricose calyx, formed 
of many imbricated scales ending in spines. ‘The recep- 
tacle is simply hairy. The pappus deciduous (or easily 
separable from the seed), and either hairy or plumose.— 
From these the _ 

Onopordon, or Cotton Thistle, now naturalized in 
wastes, in the northern states, differs principally, by its 
pitted receptacle, which resembles a honey-comb. The 
species, thus naturalized, is O. acanthium, which may be 
known by its broad, ovate-oblong, decurrent, sinuated, 
spiny leaves, whitish and woolly on either side. 

The Artichoke (Cynara) differs chiefly from the This- 
tle in the structure of the calyx, the scales being filmy 
and ragged on the edges, but fleshy, and terminated by a 
channeled, emarginate, and pointed appendage. In this, 
and the 2 preceding genera, the great size of the florets - 
affords plain examples of the structure ef these compound 
flowers, but they differ from most others in the undivided 
stigma. 

Related to the Thistle, through the medium ofthe very 
_ proximate genus Serratula, is that of Vernonia, peculiar- 
ly American. Most of the species, alike in habit, are tall, 
coarse, and common plants, growing in moist places, and 
by the banks of rivers, flowering in autumn, and extend- 
ing from the western part of Massachusetts to the Gulf of 
Mexico, the number of species slowly increasing to the 
south and west, to the number, now, of about 6. The 
leaves in all are long, and mostly lanceolate, with their 
margins serrated, and the flowers, resembling those of mi- 
nute purple thistles, form a considerable compound co- 
rymb. The species are best distinguished by the calyx, 
which varying in size, is either ovate, or more rarely, hem- 
ispherical, formed of imbricated scales, either merely 
acute and closely laid over each other, or else ending, as 
in V. noveboracensis, in filiform points. These points 
are carried to an unusual length in a yet undiscribed spe- 
cies of Arkansa territory (V. *squarrosa), in which the 
flowers are large and hemispherical, and the calyx so ap- 
pendaged and sqarrose as to form, almost, a Medusa’s 
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head ; in this the leaves are likewise very long, and nar- 
row. LBesides the generic character derived from the ca- 
lyx (which is that of Serratula), the stigma, as in the fol- 
lowing genus, is bifid; but the most decided trait of Ver- 
nonia is in the existence of a double pappus, the exterior 


short and chaffy in some degree, and the interior capilla- 
r 


genera of the class, peculiar to the United States, and of 
which there are known 12 or 13 species. ‘The genus is 
very naturally divisible into 2 sections ; namely, those 
with round, tuberous roots, and undivided or simple stems ; 
and those with fibrous roots, and flowers in corymbs. 
Those of the first section, whose species extend the far- 
thest north, are remarkable for the grass-like narrowness 
of their leaves, elegantly contrasted with the showy mag- 
nitude, and beautiful pink purple of their autumnal flow- 
ers. ‘To this section belong those which have been es- 
teemed for the bites of poisonous reptiles ; and hence some 
of their species are known by the imposing name of Rat- 
tlesnake’s-master. In the second section, with corym- 
bose flowers, the root-leaves are rather broad, and nerved, 
or veined in 3vor 5 prominent leading lines. The L. 
odoratissima of the Carolinas is quite remarkable for its 
long persisting, and powerful Vanilla odor, possessed by 
none of the other species; and this property is so obvious 
as to have long obtained for the species the name of * Va- 
nilla-plant ’.—'The charaeter of the genus is, to have an ob- 
long or hemispherical imbricated calyx; a naked recep- 
tacle; the pappus (elegantly) plumose, persistent, (and 
commonly colored somewhat purple). The seed is ob- 
conic, striated, and pubescent.—T'he most northern spe- 
cies is L. scariosa having a large hemispherical calyx, 
composed of obovate, nearly smooth scales, with scariose 
(or chaffy) margins, and the lower ones spreading; the 
lower leaves are lanceolate, but, as is the manner of the 
genus, they diminish in size as they ascend the stem, un- 
til they become little more than narrow oblong scales. 


Lnatris, allied to Vernonia, is one of the most elegant. 
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_ Another very prevalent genus of the flosculous flower- 
ed kind is Eupatorium, known in Europe by the name 
of Hemp Agrimony ; with us by several variable names, 
according to the species: ‘They are generally conspicu- 
ous for size, grow in rich, moist grounds, and bear a pro- 
fusion of small flowers, in large, flat-topped clusters.— 
The genus is described as having an imbricate, oblong, 
loose calyx ; a long, deeply-cleft, conspicuous style; the 
receptacle naked ; the pappus scabrous ; the seed angu- 
lar, or with 5 striatures.—In wet grounds, and near waters, 
in the autumn, throughout the United States, you will fre- 
quently meet with 4 tall species, or rather varieties, of 
this genus, with the broad lanceolate, and serrated leaves, 
verticillated, or growing by 3 to 5 at each joint of the purple 
stem, and terminated above by numerous clusters of small, 
shining purplish flowers. These, all formerly included ia 
the tall EL. verticillatum, have jeaves and flowers of a bitter- 
ish taste, arising from the dispersion of numerous minute, 
superficial, resinous, yellow glands or scales, and have been 
employed as useful tonics. ‘The most remarkable of these 
medicinal species is the American Thorovghwort, or E. 
_ perfoliatum, having pubescent, rugose (or wrinkled) leaves, 

growing so together at the base, as to appear but one, 
perforated by the stem. In this, the flowers are white. 
But the most beautiful species in existence, is E. celest- 
num, growing wild by river banks, from the Potomac to 
the Mississippi. Its flowers, produced very late in autumn, 
are of a beautiful sinalt- or sky-blue, with the leaves cor- 
date-ovate, and toothed. 

Scarcely distinct from Eupatorium is the Mikania of 
Willdenow ; all the species of which, American, and 
some of them tropical, are twining-stemmed perennials, 
mostly with cordate, acuminated leaves, and copious, ax- 
illary corymbs of purplish flowers, so small, taken singly, 

as to have a calyx of only 4 to 6 leaves, with 4 to 6 flow- 
ers on a naked receptacle, and a hairy pappus. 
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SUPERFLUA. 


In this order, characterized by producing 2 kinds of 
florets in the same common calyx, those in the ray stylif- 
erous only, and those in the disk tubular and perfect; 
there are likewise 2 sections, but much less obvious than 
those of the preceding order AKqualis. In the first the 


* Florets of the ray are obsolete. 


Such are the flowers of the Tansy (T'anacetum), which 
bears an imbricated, hemispherical calyx, with pointed 
scales. The rays of the corolla indistinct, and_ trifid ; 
the receptacle naked, and the pappus an indistinct, and 
mere margin. 

In Conyza, or Marsh Fleabane, so common in all our 
saline meadows, known by its strong and somewhat disa- 
greeable odor, and its shining terminal clusters of purplish 
flowers, the calyx is imbricated, with the scales often chafly 
and dry ; the receptacle naked ; and the marginal fertile 
florets 3-cleft. ‘The pappus is simple and capillary. 

Gnaphalium, or Flower Everlasting, also appertains to 
this ambiguous section, having an imbricated calyx, with 
the scales scariose (or chaffy), and mostly colored; the 
receptacle naked ; the florets of the ray (so minute and 
imperfect as to appear) subulate (or awl-shaped); the 
fertile ones are entire; and the pappus scabrous, or not 
quite simple.—One of the most remarkable species, in 
some respects, is the very early flowering G. plantagine- 
um, which produces hoary, radical, ovate, 3-nerved, mu- 
cronated leaves, sending out procumbent infertile shoots, 
and many low, simple stems, with small flat clusters of 
whitish flowers, which are dicecious, or of 2 different sexes, 
on 2 different plants. ‘The G. margaritaceum, or com- 
mon Everlasting, is one of the most showy American spe- 
cies, producing very narrow, tomentose leaves; and co- 
rymbs of globose, silvery white, shining flowers, which, 
as in the rest of the genus, abounding in Europe, and at 
the Cape of Good Hope in Africa, owe all their beauty to 
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the fine color of the spreading, and dry scales of the ca- 


lyx. &: 
* * Florets of the ray heulate. 


In all the plants of this section the flowers are provid-: 
ed with rays, asin the Daisy, resembling a ring of mar- 
ginal petals. These rays are flattened, or ligulate florets, 
furnished only with styles, and are commonly white, blue, 
or purple, while the perfect tubular florets of the disk are 
generally yellow. 

_ We shall commence the examples of this section by 
one of the commonest weeds of North America, in flow- 
er throughout the autumn, in every sterile fallow field and 
neglected garden, spreading itself with such facility by its 
innumerable winged seeds, as to have now become equally 
common throughout Europe and northern Asia, having, 
probably, completed in its migration the whole circle of 
the globe in which it had originated. To this inelegant 
and obscure flowered weed, long known as the Canadian 
Fleabane (Erigeron canadense), differing so materially 
from the true Erigerons, [ some years ago gave the name 
of Cenotus forming of it then only a subgenus, though 
it merits separation as a perfect genus, including about 3 
species, formerly Erigerons.—Having very many minute 
radial florets, they are closely allied to the preceding sec- 
tion of flowers with inconspicuous or anomalous rays. 
They have, also, an oblong calyx; anda simple pappus. 
The common species alluded to, is either annual or bien- 
nial, and of every size, from a few inches to 5 feet, ac- 
cording to the nature of the soil in which it grows. The 
stem is hairy or hispid, and paniculated; the leaves nar- 
row, and lanceolate, the lower ones partly serrated ; the 
‘rays are crowded, very short, and yellowish white, in com- 
mon with the rest of the flower. There is also a 2d spe- 
cies, (C’. pusillus) with all the leaves entire, in other re- 
spects very similar, but always small. A 3d_ very dis- 
tinct species, is Michaux’s Hrigeron divaricatum, indige- 
nous to the banks of the Ohio and Mississippi near their 
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junction. ‘This is a low growing, extremely branched, 
biennial plant, with entire, narrow, pubescent leaves. 

The true Erigerons are Daisy-like plants of common 
occurrence, having an imbricated, nearly hemispherical 
calyx, with the florets of the ray very numerous, narrow, 
and rather long. ‘The receptacle is naked ; and the pap- 
pus double (when examined through a lens) ; the exteri- 
or minute; the interior hairy, and “of few rays.—One of 
our handsomest common vernal ilowering species is E. bel- 
hdifolium, in some places known by the name of Poor 
Robin’s Plantain, and the leaves are chewed as a substitute 
for Tobacco. It is of low growth, each stem producing 
only from 3 to 5 large, bluish, Daisy-like flowers, with the 
rays nearly twice as long as the hemispherical calyx; the 
radical leaves are obovate, hairy, and coarsely serrated : 
the stem leaves remote, clasping, and entire. ‘The other 
species are taller, and produce many flowers, either with 
white, or pale blue rays. 

mie genus aster, or Starflower, of which the United 
States present more than 60 species, profusely decorating 
with their copious flowers our autumnal scenery, is nearly 
allied to Evwzeron; but the rays are fewer, and some- 
what broader, generally more than 10, never yellow, as in 
most of the Inulas, being either white, bluish, or purp'e.— 
The calyx is imbricate, with the lower scales often spread- 
ing (showing their near *palitid to the minute leaves, which 
commonly clothe the flower branch). ‘The receptacle is 
naked ; and the pappus simple, and many-haired.— 
The Asters are large plants, and grow in almost all 
situations where the soil is good, and often in the shade of 
bushes and trees. One of the most extraordinary species 
is 4. argophyllus a shrub of New Holland, with lanceo- 
late, serrated leaves, very white, soft, and tomentose beneath. 
This ‘plant at all times emits: spontaneously without touch- 
ing the strong and peculiar scent of musk. 

“So nearly related to Aster is the American species of 

*TInula, which I have termed Chrysopsis, that several of the 
former Asters, with corymbose flowers, form, in fact, a 
part of that division, though they have not the characteris- 
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tic yellow flowers. In these the calyx is closely imbricated. 
and no part of it spreading; the receptacle naked; the 
pappus scabrous (or somewhat subdivided) ; and, in near- 
ly all the native species of our subgenus, furnished with 
a short, exterior chafty pappus. 

The smallness of the flowers at once distinguish the 
Solidago’s, or Golden-rods, from the Inulas ; these kave 
also small imbricated calyces, with the scales very gene- 
rally connivent. ‘The florets of the ray are only about 5, 
and yellow. ‘The receptacle naked; and the pappus sim- 
ple and scabrous.—The genus is naturally divisible into 2 
sections; in one of which the flowers are disposed in ter- 
minal, secund (or I-sided) racemes; in the other, they 
form irregular, and smaller clusters. 

In the island of St. Helena there are 2 species with 
white flowers which become trees. This genus like the 
preceding is extensive, and more than 2 thirds of them 
are exclusively found in the U. States. S. virgaurea of 
Europe is also indigenus to the northern states, and there 
is a dwarf variety on the White Mountains, found also in 
the Alps of Europe, which I do not find to alter by cul- 
tivation. : 

One of our too common plants in dry pastures, is the 
white-weed, or Ox-eye Daisy, of the genus Chrysanthe- 
mum.— his plant has an hemispherical, imbricated calyx, 
the close scales of which have membranaceous margins. 
The receptacle is naked ; and there is no pappus.—Our 
only species wild, is C. leucanthemum, which, for a great 
part of the year, continues to send up simple stems, cloth- 
ed with amplexicaul, lanceolate, serrated leaves, more 
deeply cleft at the base, and terminating in Jarge, Daisy- 
like, white-rayed flowers. Of the same genus are those, 
beautiful and. numerous varieties of C. indicum, so com- 
‘monly cultivated, and so grateful in appearance, blooming 
to the very approach of winter, when all other flowers have 
disappeared ; but these, of so many fine colors, introduc- 
ed from China, are always double, or rather monstrous,. 
having the perfect discal florets generally all transformed 
into ligulate or radial ones, and produce no seed. In 
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what, are called the quill-flowered varieties, the florets are 
only partially slit open, the remaining part beg narrow 
and tubular. CC. coronarium is also not unfrequently cul- 
tivated, being a hardy annual with white or yellow flowers, 
often or wholly ligulate. ‘The leaves are also bipinnatifid. 

In Achillea, or Millfoil, the common species so well 
known for its compoundly and finely divided leaves, some- 
what resembling Tansy, and producing corymbs of white 
flowers, the calyx is ovate, imbricate, and unequal; the 
rays 5 to 10, are roundish, and short. ‘The receptacle 
chaffy (or leafy), and the seeds without either pappus or 
border. 
~The curious American genus Helenium, of which one 
tall growing species (H. autumnale) is quite common in 
wet places, flowering from August to September, having 
decurrent, lanceolate, serrated Jeaves, and corymbose, 
showy yellow flowers, is characterized by having a simple, 
many-parted, spreading calyx. The rays 3-cleit; the re- 
ceptacle naked, globose, bearing chafly scales near its 
margin. ‘The seed villous; and the pappus of 5-awned 
scales (or chaffy-leaflets). 

The African Marygold, or Tugetes, a Mexican genus, 
2 of whose species we have in common cultivation, as an- 
nuals, are curiously distinguished by having a tubular ea- 
lyx of one piece, 5-toothed at its summit ; and when sin- 
gle, about.5 permanent florets to the ray. The recepta- 
cle is naked; and the seeds are crowned with about 5 
unequal chaffy scales.—The leaves are very finely sub- 
divided, and the whole plant, at least the common. kinds, 
gives out, on touching, a strong odor, similar to Rue. In 
another species, also sometimes cultivated, (7. lucida) a 
perennial, the leaves are entire and the flowers small, yel- 
low, and in corymbs. ‘This kind has the agreeable 
sweet scent of Anniseed. 

Another very showy ornament to our flower gardens are 
the species of the genus Zznnza, also originally from Mex- 
ico, and chiefly annuals. They have the look of Tagetes, 
but have an imbricated, round scalled calyx; and 5, or 
more, remarkably persisting broad rays. ‘The receptacle 
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is chaffy ; and the pappus consists of 2 awns.—Besides 

those, now well known in every garden, 3 or 4 remarka- 

ble and beautiful species, some of them perennial, not yet 

published, have been discovered near the Rocky Moun- 
tains. In one of these the flowers are yellow. 


FRUSTRANEA. 


This order likewise consists of radiated flowers resem- 
bling the last section of the preceding, and merely differs 
in the condition of the rays, which are neutral; mere li- 
gulate florets, almost petals, without either style or sta- 
mens though provided with the rudiments of the seed at 
their base. 

The first and most obvious genus, with these condi- 
tions, is the Helianthus, or Sunflower, an exclusive Ameri- 
can genus; the Hl. annuus becoming of such gigantic 
dimensions as to afford in its enormous flowers, not only 
a good example of its order, but also of the characters of 
the class.—The calyx is imbricate, somewhat sqarrose 
and leafy. ‘The receptacle chafty, and flat. The pappus 
2-caducous (or quickly shed) chaffy leaves. 

In Rudbeckva, a genus also exclusively American, the 
leaves of the calyx are nearly equal, and commonly ar- 
ranged in a double series. ‘The receptacle is conic, and 
provided with chaff. The pappus a 4-toothed margin, or 
nearly indistinct.—The common species, in gardens, and 
wild in the southern states, has purple flowers, and long 
pendulous rays, with the receptacular chaff colored and 
pungently rigid. In those with yellow flowers it is often 
blunt ; one of these, the R. laciniata, is the giant of our 
swamps and wet places, having pinnately-divided, 3-lobed 
leaflets, and produces yellow flowers, somewhat resem- 
bling those of Helianthus. 

One of the most elegant genera in the United States is 
that of Coreopsis, or ‘Tick-seed Sunflower, which has a 
double calyx ; each of many leaves, the exterior shorter 
and green, the interior equal, partly coriaceous, and color- 
ed. ‘The receptacle producing flat, chaffy scales. The 
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seeds compressed, emarginate, and often bidentate—Some 
of the species are cultivated in gardens, and have yellow 
flowers. Most of them belong to the milder latitudes, but 
they are all peculiar to America. In the open swamps of 
New Jersey there is a low, narrow leaved species with 
rose-colored flowers. ‘The most beautiful, yet known, is 
C. tinctoria, an annual or biennial, originally from Arkan- 
sa territory, but now common in most gardens; its radi- 
cal leaves are bipinnately divided, those of the stem pin- 
nated in narrow segments; the flowers come out in May, 
and are of a fine orange yellow with a brown centre. It 
gives a reddish yellow, indelible stain to cotton, and, as 
well as the C. senifolia, might be employed for dying. 
The Blue Bottle of our gardens, originally from the 
corn-fields of Europe, belongs toa remarkable genus, of 
great extent in species called Centaurea, of which, as yet, 
but a single one, has been discovered in either continent 
of America.—In all, the corollas or florets of the ray are 
funnel-form, or tubular, longer than those of the dise, and 
irregular; the pappus is simple, and the receptacle brist- 
ly.—The genus is naturally divisible into sections or sub- 
genera, principally, from the nature of the calyx. In the 
Blue Bottle (Centaurea Cyanus the scales of the calyx 
are without either armature or appendages ; the leaves are 
linear and entire, but below often broader and divided. 
The flowers, though originally blue, in gardens, present 
- varieties with white, brown, and particolored rays. But 
the largest flowered species of the genus, is, perhaps, the 
solitary one of the United States, now cultivated as an 
annual, being spontaneous, in alluvial situations, near the 
banks of Red River and the Arkansa. . This plant attains 
the height of 3 or 4 feet, is nearly quite smooth, with ses- 
sile, ovate, acute, rarely toothed leaves, the upper ones 
quite entire ; the branches, few in number, are terminated 
each by a large flower of a pale pink color or rarely by 
cultivation white ; the calyx is extremely curious, having - 
all its imbricated scales terminated by movable, chafty, 
shining processes, pinnatifidly cleft into bristly cilie. The 
pappus is hairy, and of unequal length. ‘The rays of Cen- 
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taurea, often cleft with more than 5 divisions, appear to be 
double, infertile tubular florets, enlarged in size from the 
absence of all other organs. A transformation of this kind, 
though acting on simple florets, is familiar in the double, 
or rather monstrous flowers of the common Feverfew 
( Chrysanthemum Parthenium), where the enlarged tubular 
florets of the disk are also often deprived of the style and 
stamens. A circumstance also similar, to this ovcurs in 
the China-Aster. . 


NECESSARIA. 


In this order the rays only are fertile, for the central or 
discal florets, though to all appearance perfect, are con- 
stantly sterile. ‘These plants then are easily known by 
producing seed on the margin of the disk principally. 

The common Marygold (Calendula officinalis), in al- 
most every garden, affords one of the few examples of 
this order,— The calyx consists of many equal leaves; 
the receptacle is naked ; the seeds are without pappus, 
and curved ; those of the disk are imperfect and mem- 
branous. ‘The flower is of an orange yellow, and fre- 
quently double or monstrous, having nearly all the florets 
ligulate. 

C. pluvialis, also annual, has very white flowers ex- 
ternally purplish, with flat seeds and is originally from the 
Cape of Good Hope. 

In the southern, middle, and western states, the savan- 
nas, prairies, and mountain meadows, present us with a 
gigantic race of plants, the Sz/phiuwm, somewhat resem- 
bling Sunflowers, but whose generic character is too re- 
markable to allow them to be mistaken for any thing else. 
_ They have a peculiar calyx, with spreading or sqarrose 
segments, which are broad, and end in short leafy appen- 
dages. ‘I'he receptacle is provided with chaffy leaflets. 
The seed is flat, obcordate (cr inversely heart-shaped), 
emarginate, and bidentate (or 2-toothed). The flowers 
are always yellow, and the rays have remarkably long and 
obyions styles. ‘The infertile discal florets often fall out 
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before the disappearance of the rays. \ S. terebinthinace- 
um of Virginia, and some other species, exude drops of 
transparent fragrant resin from the disk of their flowers. 

- The Polymnias, of this order, as well as the preced- 
ing, an exclusive American genus, are also. gigantic yel- 
low-flowered plants, growing in rich, moist, shady, and of- 
ten rocky woods.—In these the calyx is double; the ex- 
terior being 4 or 5-leaved ; the interior 10-leaved; the 
leaflets concave by the swelling of the large seed; the 
receptacle chaffy; the seed without pappus. ‘There 
appears to be some affinity to this genus in the Osteosper- 
mum pisiferum of the Cape of Good Hope, in which 
the seeds, also radial and naked, stand out like so many 
Peas or berries. 

In salt marshes is frequently to be found a shrubby plant 
with opposite, ovate, Janceolate, deeply serrated, and 
somewhat scabrous leaves; having depressed globular 
flowers of a greenish color, and without beauty, which 
will be found to agree with the genus Jva, having a 5- 
leaved, or 5-parted calyx. The florets of the ray 5 (and 
seal ; the receptacle hairy ; and the seed obovate, and 
naked. | 
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In this order there are 2 sets of calyces; the outer, or 
common involucrum, for such by analogy it really is in the 
whole class ; and here an inner or included calyx also of 
the same character, containing one or more florets, and 
thus producing, as it were, a doubly compound flower. 

Of native examples we have only the genus Elephan- 
topus, or Elephant’s-F oot, a low growing, hairy leaved pe- 
rennial, of the middle and southern states, in dry soils, with 
a few, slender, divaricate, and almost naked branches, 
terminating in 3-sided, 3-leaved calyces, containing other 
partial ones, with four, 5-cleft, perfect ligulate purple 
florets in each. In these the receptacle is naked ; and 


the pappus bristly. 
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In gardens may sometimes be found Globe Thistle, or 
Echinops, which has only one perfect tubular (blue) floret 
to each partial calyx ; the seeds have also an obscure 
pappus ; and the receptacle is bristly. The leaves of the 
Globe Thistle (E. spherocephalus) are sinuous and pu- 
bescent, the divisions ending in spines; the flowers are in 


globular heads. 


CHAPTER XXVI. 


OF THE CLASS GYNANDRIA.* 


Tue ostensible character of this class is to have 
the stamens, one or more, inserted upon, or attached to 
the style ; but from the great dissimilarity of these organs 
to those of all the other classes, except the family of the 
ASCLEPIADES, their total absence might perhaps be im- 
agined by the superficial observer, and to render the sub- 
ject more intelligible, it will be proper, first to give a gen- 
eral view of the natural family of the Orcuipex, which 
forms the principal part of the present class. ! 

Most of the genera and species are of perennial dura- 
tion, and grow in moist and shady places where vegetable 
earth abounds; indeed, some of them, particularly in trop- 
ical climates, as the tribe of Epidendrons exist only as 
parasites, attached to the bark of trees by their fleshy- 
fibied roots. ‘The roots of many are tuberous, and these 
pass by insensible grades to the character of thick and 
branching fibres, all of which are annually and laterally re- 
newed, so that in many of the tubers, as those of Aplec- 
trum and Epidendrum, the annually rejected, inert, and 
withering tubers form concatenated links of several indi- 
viduals, possessing different degrees of vitality; and pow- 
ers of reproduction. Nearly all the genera, however, ex- 
cept those with fibrous or clasping roots, appear to be of 
slow and difficult propagation, and are, therefore, but sel- 


* From yon, a woman, and avig,a man. Alluding to the position of 
the stamen on the pistil. 


14* 


162 CLASS GYNANDRIA. in 


dom successfully cultivated ; nor will many of them exist 
at all except in the shade of the forest, and amidst recent 
vegetable soil. 

The leaves of the whole tribe are invariably entire, not 
even so much as serrated on the edges, and commonly of 
an oblong or elliptic form, and wholly or partially, as in 
grasses, embracing the stem by their base. The stems or 
scapes are simple or undivided; and the flowers arranged 
in spikes or racemes. In all, the -corolla, for there is no 
calyx, is referrible to a division into 6 parts, as in the Lil- 
ies; but these are of different forms, and in several com- 
binations ; 5 of these parts are always external, but fre- 
quently in 2 ranges; as in Orchis, where the 3 external 
resemble a calyx, and there are then 2 internal divisions 
like petals, conniving together beneath one of the exter- 
nal segments, so as to resemble a hood or hemlet. The 
6th segment or lip, for they always appear ringent flow- 
ers, possesses the most varied forms, being 2 perfect vege- 
table Proteus. It is situated opposite to'the style, which 
is often petaloid, and seems then to form an upper lip in 
accordance with the lower, or true petal. In Orchis this 
6th petal or lip is often trifid, more rarely simple, and 
sometimes divided into fringe or hairs ; its base terminates 
in a sac or elongated nectariferous cavity, called the spur. 
In the Cypripedium or Ladies’-slipper, which has mostly 2 
of its petals ingrafted so as to appear but one, with a ~ 
notch at its extremity, this sac or cavity is very large, more 
resembling a bladder than a slipper, and all the rest of the 
lip is merged in this part of the organ of which, however, 
there are still vestiges, and a sort of spur at the base of 
the sac, in Cypripedium arietinum, and even 5 perfect pe- 
tals. In the genus Ophrys, as now limited, altogether ex- 
otic, the lip puts on the most fantastic forms and colors, so 
as, with the rest of the flower, to resemble different in- 
sects, such as the F'ly, the Bee, the Wasp, and the Spis 
der, and in another the rude form of a man suspended by 
the head. ‘The style in this family is never central, but so 
inclined to one side as to resemble an upper lip to the co- 
rolla, ‘This organ in Orchis presents 2 lateral sacs, in each 
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of which is included a stipitate, clavate(or club-shaped) 
mass of pollen agglutinated together. In many other gen- 
era the masses of pollen (2, 4, or 8) are inserted into the un- 
der side of an articulated movable lid, seated near, or upon 
the summit of the style. The fruit is universally a 3-sid- 
ed capsule, with 3 valves, but only one cell, and filled with 
very many minute seeds, of which extremely few are ever 
fertile. ‘The only example with which I am acquainted, 
where these seeds are necessarially perfect, is in the very 
curious Chiloglottis of New-Holland, which, contrary to 
the whole order besides, is only of an annual duration. 

The tropical genera of the natural section Epipenpra, 
presenting a labyrinth of generic characters, or very small 
groups, are remarkable for the beauty and vivid coloring 
of their flowers, and the fantastic forms of the ever vary- 
ing 6th petal, or lip. From this tribe we derive the Va- 
nilla of commerce, which is the pod or capsule of the Epi- 
dendron Vanilla. Salep is obtained from the roots of 
some of the species of Orchis ; but, in general, the. ter- 
restrial plants of the Orcurpex are of such a rare and 
scattered occurrence, and connected with such uncommon 
and mutable circumstances of soil and situation, as to 
promise little to man, but the rational amusement of ad- 
miring and observing their very singular and uncommon 
structure. 

We have already had occasion to observe a_ natural 
tendency to abortion of parts and organs in the tribe of rin- 
gent or irregular flowers ; we have remarked, that, in the 
‘Lasrata, instead of 5 stamens, existing in symmetry with 
the perianth of quinary divisions, 4 are generally found ; 
and in several genera, as Monarda, Cunila, Salvia and, 
Collinsonia, only 2 perfect stamens, in common; but in 
the Sage 2 other imperfect anthers, and in one of the 
- Collinsonias no less than 4 perfect anthers, constantly. 
The 5th stamen, of which the rudiment is often present, 
is likewise suppressed, in the flowers of the 2d order (Anat- 
ospgrmia) of Dipynamia, or irregular flowers. There is, 
also, every reason to believe, that in this monocotyledo- 
nous tribe, the OrcHIDE&, whose flowers are always ir- 
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regular, there exists an hereditary abortion of organs ; 
and this is rendered still more probable from the remarka~ 
ble eccentric, or even lateral, position of the style, and the 
absence of filaments ; the movable disk, on which the pol- 
len is seated, being all the special support which the an- 
thers, or their substitute, the polinia (or masses of pollen), 
ever present. ‘he 6 petals, and 3-sided capsule, would 
lead us to expect, as in the Lily, a ternary number in the 
stamens and stigma, if complete ; but from the restraint 
and abortion induced or indicated by the irregularity of 
the corolla, and the unconcentric position of the central 
organs, we never find more than an indication of 2 lobes 
to the stigma. In Orchis, and some other related genera, 
there are only 2 pollinia or equal to one anther; but in 
Malazxis, Corrallorhiza, (Coral-root), and some others, 4 
pellinia, or 2 anthers; and in Bletia, 8 pollinia, or 4 an- 
thers; thusmaking as near an approach to 6, as the Con- 
vallaria bifolia, in which all the parts of the flower are di- 
minished to 4, though inseparable, in other respects, from 
the rest of the Convallarias in which the parts are by 6’s. 
Thus amidst aberrations so obscure, and variations so in- 
tricate from the original plan or type of vegetable families, 
still the lights of analogy, by furnishing, as it were, links 
of connexion, lead, at length, to a real affinity of objects; 
and we are satisfied, that though the OrcuipEem form a 
most distinct and natural family among themselves, they 
have still an unalienable relation with the great liliaceous 
tribe of the same monocotyledonous class. 

The artificial orders of our class Gynandria, which in- 
cludes a few other genera besides the Orcurpem, are 
again founded on the number of the stamens, and in Mo- 
nandria we find, first, the genus 

Orchis, of which our mossy swamps and very shady 
woods afford no inconsiderable variety, flowering about 
midsummer and the commencement of autumn.—The co- 
rolla is ringent, the upper petals forming a vault or helmet. 
The lip is dilated (or widened), having a spur bengath. 
The pollinia (or masses of pollen, as there are no true an- 
thers) are 2 in number, and will be found concealed with- 
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in the lateral sacs, or hooded hollows of the stigma.—The 
earliest flowering species, not uncommon in the middle 
states, is the O. spectabil?s, which has an obovate, undivid- 
ed, crenate, blunt lip (generally purple or rather lilac), and 
finely contrasted with the other straight and white petals. 
The spur is clavate (or club-shaped), and shorter than the 
germ; the bractes are longer than the flower; and the 
stem leafless; 2 or 3 large leaves, however, are situated 
at the base of the stem. O. ciliaris of our swamps, flow- 
ering in August, has an oblong, lanceolate, pinnately ciliate 
(or fringed) lip, twice as long as the petals; and, as well 
as the whole raceme of flowers, is of a bright orange in- 
clining to white. This species is, again, scarcely to be 
distinguished from O. blephariglottis, excepting by the 
snow-white, elegant flowers, and shorter lip of the latter. 
O. psycodes has greenish flowers with a 3-parted lip, hay- 
Ing its segments divided like hairs, and below a long fili- 
form, clavate, ascending spur. Another, rather common 
species, in the northern states, flowering in July, is O. fum- 
briata, bearing racemes of fine purple flowers, and having 
a 3-parted lip, scarcely longer than the petals, with the 
segments cuneiform (or wedge-shaped), and ciliately fring- 
ed; the lateral petals are also a little torn; the spur fili- 
form, clavate, and longer than the germ. ‘There are 2 or 
3 other species very similar to this, of which O. grandi- 

' flora is the most beautiful for the superior size, and often, 
fragrance of its flowers. All these species, except the 
first, are by some referred to Habenaria, but do not ap-" 
pear possessed of any very obvious distinguishing trait, and 
are not to be known apart by aspect or habit. 

Of the genus WNVeottia ‘or its subgenus Spiranthes of 
Richard, we have several” species, common both in dry 
sandy woods, and in wet meadows. These come out late 
in the season, have all white flowers inclined to one side, 
and form a twisted or spiral,wreath like a stair-case of the 
same construction. ‘The genus is characterized as fol- 
lows.~—The corolla is ringent, with the 2 lower petals pass- 
ing beneath the lip, which is beardless ; the interior pet- 
als connivent. ‘The column (or style) apterous (or wing- 
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less) ; the pollen farinaceous. The leaves of the species — 
vary a little in form, and the stems are nearly naked.—In 
the following genera the pollinia are inserted in a lid at 
the summit of the stigma. sa, 

One of our most common little plants, in swamps and 
unaltered wet meadows, is the Pogonia (formerly 4rethu- 
sa) ophioglossordes. It has a small fibrous root, the scape 
furnished with one oval leaf, and a leaf-like bracte almost 
immediately under the flower, which is rose color, or pale 
purple, rarely white.—Its character is to have 5 distinct 
petals without glands, a sessile lip, hooded (or drawn up 
at the sides), and internally crested (or fringed) ; with the 
pollen farinaceous. 

About the month of June in the same mossy swamps 

with the preceding, may not unfrequently be found a still 
uiore curious and elegant purple-flowered plant of the Or- 
CHIDE#, a true Arethusa, the species 4. bulbosa. The 
whole plant is scarcely a span high; its root is a small 
round tuber sending up a spathe, sheathed by an abortive 
leaf, and terminated mostly by a single large flower, though 
sometimes by 2 somewhat remote from each other ; after 
a time, a linear radical leaf is often sent up—The flower 
has a very marked character of ringency, and consists of 
5 petals, connate, (or growing together) at the base. The 
lip beneath growing to the column, cuculate (or hooded) 
above, and crested internally. : 

But one of the most elegant of all our swamp plants of 

‘this tribe is the Calopogon of Brown, Cymbidium of Will- 
denow, which flowers about July, and is common through- 
out the United States.—The petals are 5, distinct; the 
lip behind (or inverted), unguiculate (or narrower below); 
the lamina conspicuously bearded. The column is free 
(or unconnected), and the pollen angular.—Almost the 
only species is C. pulchellus, which has a tuberous small 
root, sword-shaped, almost plaited, radical leaves, and a 
scape with several large purple flowers.* 


* This plant appears to be inseparable in genus from Cymbidium six 
nense. s 


ee 
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Another genus, of rather frequent occurrence in dry 


_ woods, near the roots of trees, is, Malaxis, particularly M. 


lilitfolia in the middle states, flowering in June.—The 
character is to have the 5 petals narrower than the lip, 
and spreading or deflected. ‘The lip flattened, undivided, 
sessile, often exterior. ‘I'he pollinia 4, parellel with.each 
other, applied to the stigma by their extremities—In MM. 
liliifola, the plants sometimes grow in clusters, having 
bulbous roots, from each of which arise 2 elliptic leaves 
and a triangular scape of many flowers, with the interior 
petals filiform and reflected ; the lip brownish, concave, 
obovate, and acute at the point. A second, and somewhat 
similar species, with a narrower greenish lip sometimes 
occurs. This is M. Leselit, indigenous also to Europe, and 
found farther north than the preceding. A very dissimilar 
species is M. ophioglossoides, which bears only a single, 
embracing ovate leaf, and a crowded raceme of minute 
greenish flowers. In this, of which I formed the sub-ge- 
nus Mycrostylis, the lip is sessile, concave, and erect, with 
the summit truncated and bidentate (or 2 toothed); the 
column is minute. ‘There are also 2 imperfect anthers, 
and three pollinia. It is, in fact, a very distinct genus. 

The genus Corallorhiza, or Coral-root, from its branch- 
ing, thick, fleshy coralloidal root destitute of fibres, is re- 
markable as being without leaves, and producing racemes 
of dusky brownish flowers, with the following character, 
the petals equal and connivent; the lip mostly produced 
or gibbous at the base, the column free ; the pollinia 4, 
oblique, (or not parallel). 

From the preceding genus, so different in habit, I ven- 
tured to separate the Cymbidium hiemale of Willdenow, 
under the name of Aplectrum, having no spur or gibbosity 
at the base of the lip. This curious plant is sometimes 


‘known by the name of Adam and Eve, from the small 


chain of bulbs which constitute its roots, 2, 3, or more of 
them being horizontally connected. From each of these 
arises, in its germinating period, a single ovate and striated 
leaf, which remains green through the winter, and hence 
the specific name of Aiemale. About May this leaf is suc- 
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ceeded by a scape and raceme of brownish flowers, with 
a 3-cleft, unspotted lip. The character is to have the pet- 
als equal and connivent ; the lip unguiculate, and without 
any cavity or gibbosity at its base ; the anther situated be- 
low the summit of the column; the pollinia 4, oblique, and 


lenticular. 


In Dranpnia you find the genus Cypripedium or Lady’s 
slipper, also of the family of the OxcuipE#, and not easi- 
ly confounded with any thing else, after noticing its remark- 
able, large, inflated, saccate or almost bladder-like lip. 
Most of the species have also only 4 petals ; and the .un- 
der one bifid, (indicating that it is formed of 2, which are 
ingrafted together nearly to their points). ‘Phe column 
terminates in a petaloid lobe, which varies in form in each 
of the species. —They occur commonly in rich, and some- 
what shady woods, and flower from May to June. ‘They 
have copiously fibrous roots, and, with the exception of C. 
acaule, leafy, simple stems, more or less pubescent. ‘The 
leaves are broad, sessile, and somewhat plaited or ribbed ; 
the flowers, about 1 to 3 on a stem, are yellow, red, or in 
part white. In Europe there is but one species. In India 
in the kingdom of Nepal there are several very curious 
kinds, some of them with evergreen leaves. In the United 


States there are 6 species. 


In the order Hexanprta of this class, you meet with the 
genus Aristolochia or Birthwort. In, these there is no ea- 


lyx ; and the corolla of one ligulate petal with a ventricose. 


base. The capsule is 6-celled, many seeded, and inferi- 
or.—One of the most important species, in a medicinal 
view, is 4. serpentaria, or Virginia Snakeroot, the fibrous 
root of which is highly aromatic ; it has a short, erect, zig- 
zag stem, set with cordate, oblong, acuminated leaves ; 
the peduncles radical, and the lip of the corolla lan- 
ceolate.—4. Sipho, or Dutchman’s pipe, from the sin- 
gular form of the corolla, produces woody and_ profusely 
twining stems, with large heart-shaped, acute, smooth 
leaves ; the peduncles 1-flowered, with an ovate bracte ; 
the corolla ascending (brown), and the border. slightly 3- 


lobed, and equal. 
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_In Dopecannrra is now arranged the genus Asarum, 
allied to the preceding. Our common species, so similar 
to that of Europe (4. canadense), known by the name of 
Indian-Ginger, has creeping, aromatic, thick roots of nearly 
the same taste and smell with the Snakeroot, from which 
arise clusters of very short stems, each with two leaves; in 
the centre of them comes out an overshadowed brown 
flower, externally hairy, consisting merely of a campanu- 
late, 3 to 4-cleft calyx, without any corolla. The anthers 
have the peculiarity of being adnate to about the. middle 
of the filaments. The capsule is. inferior, 6-celled, and 
crowned with the calyx. 


CHAPTER XXVII. 


OF THE CLASS MONCGCIA.* 


In this, and the following class, there exist two kinds of 
flowers necessary to the perfection of the species. The 
_infertile ones, are, of course, those which produce stamens 
only, and disappear without any succeeding fruit. We 
have, already, probably met with occasional species in 
some of the preceding classes whose flowers are in this 
condition, Such are all the native species of Vitis, or 
Grape-vines, some of the plants producing staminiferous 
flowers only, with the radiments of a pistillam which is 
never perfected 5 other plants produce both stamens and 
fruitful germs, though these stamens are probably imper- 
fect. ‘The proper situation then of this genus would have 
been in the next class Drecra, but this circumstance, 
probably unknown. to Linneus at first, induced him, natu- 
rally enongh, to retain them, notwithstanding, in the same 
genus with the Vine of Europe, whose flowers are always 
perfect (or each of them provided with all the organs 
necessary to the perfection of the fruit). Many other 
genera, also, include species which are Moncecious or 


* From povds, one, and oixia, a house. ~ One habitation. 
15 
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Dicecious, but are still retained in the same class of perfect 
flowers to which the majority are referrible. In our pres- 
ent class, the two kinds of flowers constituting the same 
species are situated on different parts of the same plant 5 
and to this, allusion is made in the term JMonecia, which 
signifies one habitation. Whether this circumstance of 
the comparative fertility of flowers alone ought to be of any 
primary importance in a system of classification may well 
be questioned. ‘There is, however, in this and the fol- 
lowing classes, a considerable number of plants which 
differ not merely in this respect, but likewise in the nature 
and form of the perianth; as, for example, in the nut 
tribe (CoryLace#), where the staminiferous or male flow- 
ers, in catkins or aments, bear little or no resemblance to 
the pistilliferous or female flowers, which produce. the 
nuts or fruit. To such plants this distinction of classifica- 
tion would be well applied; and all the rest, with flowers 
similar in themselves, though perfect or imperfect, might 
be referred, properly enough, to any of the other classes 
by the number and disposition of their stamens. ‘That 
such plants as those of the CoryLacem ought to be re- 
tained in a particular class, like that of the present and fol- 
lowing, is likewise obvious from the variable number of 
the stamina, which would render their arrangement else- 
where not only unnatural, but perplexing, and almost im- 
possible, as the genera instead of being, as they now are, 
brought together, would then be dispersed, and nearly lost 
in the rest of the different classes of the system. 

The class being founded on the circumstance of fertile 
and infertile flowers on the same plant, the orders are 
conveniently taken from the other classes, according to 
the number and accidents of the stamens. 


In the order Monanprta, we now find the somewhat 
puzzling genus Euphorbia, or Spurge, forming the type of 
the natural order Evpuorsiaces, formerly arranged in 
Dodecandria, and then considered as a simple, in place of 
a compound flower. ‘They all contain an acrid milky 
juice, that of some of the succulent species when inspis- 
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sated forming the gum Euphorbium of commerce. ‘They 
are chiefly found in Europe and Africa. Those of the 
— latter continent, vegetating in arid sandy grounds and des- 
erts, have, like the Cactuses of America, growing in like 
situations, the accomodation of succulent, columnar stems, 
mostly destitute of leaves, but often armed with clustered 
and scattered spines. ‘The general composition of their 
flowers and generic character is as follows ;—they present 
a ventricose, or cup-shaped involucrum, resembling a ca- 
lyx, of which the alternate segments are petaloid. The 
sterile flowers, 12 or more, are generally simple; each of 
them consisting of a mere anther with its filament, articu- 
lated to a pedicel (and proving themselves, however sim- 
ple, still to be so many distinct flowers by coming to ma- 
turity at several successive periods). ‘The calyx and co- 
rolla are very rarely present. The fertz/e flower is solitary, 
central, and stipitate, without either calyx or corolla. The 
styles are 3, each of them bifid; and the capsule 3-lobed, 
and 3-seeded ; the seeds at length-burst out with an elas- 
tic spring, by means of a peculiar integument or arillus 
with which they are at first surrounded.—One of the most 
elegant species peculiar to the United States, is E. corol- 
lata, a perennial, with subdivided umbels of conspicuous 
white flowers, and narrowish, oblong, obtuse leaves. This 
plant is not uncommon in the sandy fields of the middle 
states, and is in flower about June and July. The E. we- 
cacuanha, so abundant in the sandy fields of New Jersey, 
has been employed in medicine as an inferior substitute 
for the drug indicated by its specific appellation. — Its roots 
are extremely long, and rather thick; from which arise 
clusters of very low stems, clothed with reddish green, 
smooth, opposite, obovate, or narrow lanceolate, and very 
different looking leaves. The peduncles are few, axillary 
and terminal, 1-flowered, and rather long. It is in flower 
-about May and June. The most elegant species in the 
United States is E. variegata of Missouri and Arkansa 
territory, an annual now cultivated, flowering late in au- 
ae and remarkable for its abundant variegated floral 
eaves, 


- 
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_* In the order Trranprta is the genus Typha, or Reed- 
Mace, referred without any distinct affinity to the natural 
family of the Arorpem. ‘The common species, JT. lati- 
folia, is a tall reed-like plant, growing on the edges of 
ponds, with long, almost semicylindric leaves and stems, 
terminating in long, brown, and dense cylindric spikes of 
inconspicuous flowers : ; the uppermost, distinctly separated 
from the rest, are sterile, and without any kind of perianth. 

The 3 stamens in each of these minute floscules arise 
from a chaffy or hairy receptacle, united below into a sin- 
gle filament or stipe. ‘The fertile lowers, below the ster- 
ile, are also without perianth; the pericarp (or seed) is 
pedicellated, and surrounded with a hairy pappus at the 
base.—This plant is found in almost every climate, and in 
nearly every quarter of the globe. 

‘The genus Carex, or Sedge-grass, of which there are 
not less than 90 species in this country, and a still greater 
number in Europe, belongs to the family of the CypEror- 
DEE, and, as its common name implies, is nearly related 
to the grasses, for which it is commonly taken by or- 
dinary observers. ‘They grow in woods and marshy mead- 
ows, are perennial, often growing in tufts, with leaves like 
grass, but keeled, or sharply angled beneath in the centre, 
produce culms (or stems) almost universally triangular, _ 
and solid within.—The flowers, sometimes dicecious, as 
well as moncecious, are disposed in dense imbricated spikes 
or aments. . ‘The glume is 1-flowered ; the corolla ventri- 
cose, | valved, persistent, often 2-toothed at the summit, 
and including the caryopsis (or seed). ‘The staminiferous 
flowers have each but a single scale, or more. properly 
bracte. 

The Mays, or Indian Corn (Zea Mays), belongs to the 
family of the grasses, and affords a very intelligible ex- 
ample of Moneecia. The flowering top or panicle con- 
sists of flowers which never produce corn. ‘These are 
merely staminiferous glumes, each one including 2 flow- 
ers, which, as well as their common calyx, are awn- 
less. ‘The fertile flowers form a dense spike, inclosed in a 
husk or complicated sheath of bractes. The glume both 
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of calyx and corolla is 2-valved and indistinct. The styles, 
one to each grain, are filiform and very long; the whole 
in each ear being exserted from its sheath, forms a silky 
tuft.—Mays is probably indigenous to South America, and 
in Chili, Molini describes a second species, Z. curagua, 
with serrated leaves. Like several other plants of this 
class, the different varieties readily mix when planted near 
to each other, so that 2 kinds are not unfrequent in the 
same ear ; obviously a change induced, in the first season, 
by the influence of variable pollen. 


In Terranpria is arranged the Alder (nus) of the 
order of the Willows (Saicinz) ; its sterile flowers are 
collected into aments or catkins, made up of 3-flowered, 
wedge-shaped, and truncated receptacles or scales. ‘The 
calyx is the 3-lobed scales of the ament. The corolla is 
4-parted. In the fertzle flower, the scales of the ament 
are 2-flowered, and partly trifid. ‘There is no corolla. 
The seed is compressed and without winged margins.— 
A. serrulata, with roundish, blunt leaves, and never rising 
above the magnitude of a shrub, is one of our most com- 
mon plants on the borders of small water-courses. The 
alder of Europe (.4. glutinosa) becomes a timber tree, 
with the wood red like mahogany. 

The Mulberry tree (Morus) has its flowers in catkins. — 
The sterile ones have a 4-parted calyx, and no corolla. 
The fertile flowers have also a 4-leaved calyx, which be- 
comes a berry, and is equally devoid of corolla. There 
are 2 styles, and but one seed.—T’o the same genus, 
though perhaps not very correctly, was referred the Fus- 
tick tree of commerce, or . tinctoria of the West Indies. 
This species has oblong ovate leaves, and axillary thorns ; 
the berry is also spherical, and very sweet to the taste. 
The genus belongs to the Urtices, or natural family of 
the Nettle. Nearly related to this genus and very similar 
in habit or general aspect, is the Broussonetia, or Paper 
Mulberry, from the bark of which is prepared the linen 
oil by the inhabitants of the Friendly Islands, in the Pa- 
crc. 
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? Fon the banks of Red River, and in other parts of the 
Arkansa territory, is found a considerable tree related to 
the Fustick, with heavy yellow wood, entirely similar. It 
also produces ovate, acute, entire, smooth leaves ; has ax- 
illary thorns, and sterile flowers, with 4-leaved calyces, 
almost similar to the Mulberry ; but the fertile flowers have 
but a single style; and the succulent calyces coalesce, or 
ingraft together so as to form but a single, spherical, juicy 
berry, like a large orange; but not, as far as is yet known, 
eatable.—T'o this peculiar genus, known:as the Bow-wood 
and Osage Orange, I gave some. years ago the name of 
Maclura. 'The junction of the germs into a single, large 
berry, brings this genus in character very near to the Ar- 
tocarpus, or Bread Fruit. 


In the order Penranpria comes the Amaranthus, or 
Princes’ Feather, forming the type of the natural group 
-AmarantTHacem, In both the fertzle and sterile flower, 
the calyx is 3 to 5-leaved, and there is no corolla; the 
stamina are 3 to 6; there are 3 styles, and a I-celled,-I- 
seeded capsule, opening transversely all round.—They are, 
I believe, all annuals, and several of them cultivated. One 
of the most remarkable is the 4. tricolor, whose leaves are 
blotched green, yellow, red, and sometimes brown. 


In Hexanpeia you find Zizania, or Wild Rice, a tall 
aquatic grass, common on the margins of large ponds, 
lakes, and rivers of still water.—The sterile flower has no 
calyx, but a 2-valved and partly awned corolla; the fer- 
tile flower is also without calyx ; the corolla of 2 valves, 
hooded and awned; the style 2-parted, and the cylindric 
seed, like.common Rice, is invested by the corolla—The 
leaves in Z. aquatica, are rather broad, and like other 
grass in appearance ; the flowers are in a large pyramidal 
panicle, the fertile ones uppermost, at length approximat- 
ing to the rachis, so as to form a kind of spike. The abo- 
rigines of the North-western territories, and particularly 
those of lake Michigan, were in the habit of collecting 
large quantities of this rice for food, which is very palata- 
ble, and swells when boiled, like genuine rice. 
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» 
In the artificial order Potyanpria you will find the ge- 
nus Sagittaria, or Arrow-head, of the natural group Aris- 
MACE. ‘I'he common species, as well as all the others, 
is aquatic, growing. in muddy, still waters. It derives its 
name from the leaves, which are of the form of the head 
of an arrow. ‘The flowers are white, have greatly the ap- 
pearance of a Ranunculus, being produced on scapes, and 
grow always by#3’s. In both kinds of flowers the calyx is 
3-leaved, and the corolla of 3 petals. The stamina are 
numerous, but said to be definite, or constant to a certain 
number. In the fertile flowers the germs are numerous ; 
the pericarps (or apparent seeds) are aggregated, 1-seed- 
ed, and do not spontaneously open.—There are in the 
‘United States 9 or 10 distinct species, and some of them 
with leaves destitute of the arrow-shape ; yet many have 
an occasional tendency to put on this form, when their 
usual leaves are different. All the species yield a milky 
juice. S. latifolia has occurred with very large, showy, 
double, white flowers. 

The genus of the Oak, or Quercus, is arranged here, 
and takes its place in the natural order Corvnacem.—The 
sterile flowers are arranged in a loose ament or catkin, and . 
have a calyx, which is mostly 5-cleft, but no corolla; the 
stamina are from 5 to 10; the fertile flower consists of a 
cup-shaped, scaly involucrum ; the calyx is incorporated 
with the germ, and 6-lobed; the germ 3-celled, with 2 of 
the cells abortive ; the style single, but with 3 to 5 stigmas 5 
the nut (or acorn) coriaceous, 1-celled, and 1-seeded, sur- 
rounded at the base by the enlarged cup-shaped involu- 
crum.—In the United States there are about 30 species, 
some of them evergreens, but the most part deciduous- 
leaved ; some of them have annual and others biennial 
fructification, or have the acorns produced in one or two 
different seasons. . ‘he cork is the spongy bark of Q. su- 
ber; and from Q. coceifera are obtained those excrescen- 
ces which afford the galls of commerce. Quercitron, so 
important and common a yellow dye, is produced by the 
bark of our Q. tinctoria, often improperly called Black 
Oak. It is remarkable that in all the oaks known, there 
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should be such a constant abortion of 2 thirds of the germs, 
that no acorn is ever detected containing more than a sin- 
gle seed. . 

The Hazlenut (Corylus), the type of the order Cory- 
LACE, so common a shrub in most of our bushy woods, 
has its sterile flowers in a cylindric ament (appearing long 
before the leaves), with the scales 3-cleft. ‘There is no 
perianth. The stamina are about 8, with"-celled anthers. 
In the fertile flower the calyx is obsolete (or scarcely dis- 
cernible); the germs several; the stigmas 23 the nut 
ovate, surrounded with the enlarged coriaceous and _ scaly 
involucrum.—In C. rostratum of our bushy woods, the in- 
volucrum closes over the nut with a beak like the neck of 
a flask. 

In the Chesnut (Castanea), also of the natural order 
Coryiace®, the sterile flowers are disposed in a long and 
naked, somewhat cylindric ament (or spike); each of 
them has a 1-leaved, 6-cleft calyx, and 10 to 12 stamens. 
The fertile flowers grow by 3’s; the involucrum 4-lobed, 
and thickly muricated with bristly prickles; the calyx 5 
to 6 lobed; the styles 6; the nut mostly I-seeded, and 
invested with the enlarged involucrum.—Of this genus 
there is a dwarf species (C. pumila) common in all the 
southern states and known by the name of Chinquepin, 
with the leaves tomentose and hoary beneath. 

The Walnut (Juglans) has the sterile flowers in an im- 
bricated ament, and the scales mostly 5-parted ; the calyx 
about 5-parted. ‘The stamina vary in number, according 
to individuals and species, from 12 to 30. The fertile 
flower has a 4-cleft, superior calyx ; a 4-parted corolla ; 
1 or 2 styles; a partly spongy drupe ; the nut rugose, and 
irregularly furrowed.—Of this genus there are about 4 spe- 
cies, and 2 of them peculiar to the United States. J. ni- 
gra is one of the largest and most valuable of the Ameri- 
can forest trees, and extends from the western parts of 
Massachusetts to Florida. J. cinerea, or the Butternut, 
extends still further north, and has an oblong, acuminated 
nut, deeply and irregularly sculptured. The bark of this 
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species is also sometimes employed as a cathartic medi- 
eine. ‘The kernels of both species, as well as those of the 
2 preceding genera, are eatable, and not unpleasant. 
From the genus Juglans I ventured to separate the 
Hickory, or White Walnut, by the name of Carya, and 
they both appertain to the natural family of the Coryiacem. 
—The generic character is, to have the sterile flowers in an 


imbricated (trifid) ament, with the scales 3-parted ; no ca- 


lyx or corolla; the stamina.4 to 6. The fertile flowers 
have a 4-cleft, superior calyx; no corolla; no styles; but 
a partly discoid, 4-lobed stigma; the pericarp 4-valved ; 
the nut partly quadrangular, and even on the surface.—Of 
this well known genus there are about 8 species, with the 
general habits of the Walnut, but the wood tough and white, 
and the nuts of several of the species are bitter and inedi- 
ble. 

The genus Platanus (Plane or Button-wood) has its 
flowers in globose aments. The sterile ones: without ca- 
lyx ; and a very minute corolla. ‘The anthers are adnate 
to the filaments from the base. In the fertile flowers the 
calyx is many-parted ; there is no corolla; curved stigma 3 
the capsule somewhat club-shaped, I-seeded, and mucro- 
nate, or pointed with the persistent style, having its base 
surrounded with a hairy pappus.—P. occidentalis is one of 
the largest and most majestic of the American forest trees, 
growing generally by the banks of rivers, distinguishable at 
a distance by its white and blotched bark, pendent, globu- 
lar aments, and angularly lobed leaves. The Asiatic Plane 
(P. orientalis), not very dissimilar from the preceding, 
having palmated leaves, was cultivated in Greece for its 
agreeable shade, often near temples and resorts of learn- 
ing ; and was early introduced to Rome, where it became 
the favorite tree of the Roman villas. 

- Arum, or Wake-Robin, is the type of the natural order 
Aroipe®. It produces a I-leaved, cucullate (or hooded) 
spathe. ‘There is neither calyx nor corolla. The spadix 


(or coluinnar receptacle) is naked above, bearing sessile 


anthers below the middle, and the germs at the base. The 
berry (of which there are many on the same spadix) is 
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commonly scarlet, 1-celled, and many-seeded.—One of 
our most common and elegant species is 4. triphyllum, or 
Indian Turnip, with a round, tuberous, hot, and acrid root. 
From each of these arise 2 ternated leaves; and from be- 
tween them an ovate, acuminated spathe, with a flat and 
bent summit, striped like a zebra with greenish and brown 
bands. This species is also dioecious, one spathe or plant 
producing fertile, and the other infertile flowers. Nearly 
all the Arorpeg, like the Cassava, are deprived of their 
prevailing acrimony by heat. So that the root of one spe- 
cies of gigantic growth (4. esculentum) is employed in tropi- 
cal climates as Yams or Potatoes in common diet. 


In the order Monapevpunia will be found the genus Pi- 
nus (the Pine or Fir tree) the type of the natural order 
Conirere. These are all resiniferous evergreens, most 
abundant in mild and cold climates, and here very frequent 
in sandy, sterile soil. Their importance for timber, resin, 
turpentine, and pitch, is well known. ‘The kernels, even, 
of the Stone Pine (Pinus Pinea), large almost as almonds, 
are eaten as a desert in Italy and the South of France.— 
The sterile flowers are in aments, of which the scales are 
peltate (or target-shaped) ; there is neither calyx nor co- 
rolla; but 2, sessile, 1-celled anthers to each scale. ‘The 
fertile flowers are collected into an ovate or conical stro- 
bile (or cone); with the scales closely imbricated, and 2- 
flowered; no corolla; the pericarp a winged nut, covered 
by the scales of the cone.—The genus presents 3 natural 
sections, or subgenera. The first is Abies, or the Fir tree, 
properly so called, in which the leaves are solitary, and 
distinct at the base. Our commonest species is 4. cana- 
densis, called the Hemlock or Spruce tree, which has the 
leaves nearly in two rows, flat and denticulate ; the cones 
ovate, terminal, and scarcely longer than theleaves. A. 
balsamea, or Balsam Fir, has flat, emarginate, or entire 
leaves, glaucous beneath, arranged in several rows, recury- 
edly spreading; the cones large, purplish, cylindric, and 
erect. This very ornamental tree, so common in the 
northern states, extends by the Alleghany mountains, as 
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far as North Carolina, and is also found in the Rocky 
mouutains towards the sources of the Missouri. It is 
scarcely distinct from 4. picea of Europe, and is very 
nearly related to the gigantic Pinus speciosa of the Hima- 
laya mountains, near the sources of the Ganges. The 
Canada Balsam is obtained from resinous blisters, which 
are pierced, and occupy the trunk of the tree. The leaves 
are remarkable for their persistence, adhering to the branch- 
es for several years. 

In the true Pines (Pinus) the leaves, narrow, long, and 
needle-formed, occur from 2 to 5 in a short cylindrical 
sheath; but in most of them the primordial leaves are solita- 
ry, and without sheathes, as in bes. The clustered 
leaves of this section may then perhaps be considered, as 
they are probably in Larix or the Larch, minute branch- 
lets, each, at first, enveloped like the larger buds with im- 
bricated appropriate scales. All the species germinate 
with more than 2 seed-leaves, (from 3 to 8), a peculiarity 
unknown in any other family of plants. The species near- 
est related to the preceding section is the Pinus strobus 
(White or Weymouth Pine), readily known from every 
other American species by its slender leaves in 5’s, and 
pendulous cyliudric cones, longer than the leaves, with loose 
scales. ‘The Himalaya mountains likewise afford a species 
very similar to Strobus in the lofty P. excelsa. One of the 
most useful and prevalent species in the southern states is 
the Pinus palustris, or Long-leaved Yellow Pitch Pine, 
which occupies, in predominating abundance, a vast extent 
of sterile maritime district, from Norfolk in Virginia, to an 
indefinite distance on the coast of the Gulf of Mexico. 
lis leaves grow by 2’s, and are mostly 12 to 16 inches 
long, chiefly growing at the extremities of the branches 
the cones are also proportionably large. Its timber is 
much used, and it* affords a great part of all the turpen- 
tine, resin, and pitch exported from the Southern states. 

‘The third section of Pinus is that. of the Larch (La- 
4ix), principally distinguished by its deciduous, clustered 
Jeaves, which are slender as threads. The Larches, of 
*which there are 2 species in the United States, and one 
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in Europe, grow generally in swampy. grounds, and their 
bark is esteemed for tanning. Like all the other sections 
of the genus, their branches come out in pyramidal sta- 
ges. ‘The Araucaria of Chili is also nearly related to 
Pinus ; it attains the height of 150 feet, and the branches 
are covered with imbricated large rigid leaves,. spreading _ 
out with points like spears ; it also affords an abundance of 
eatable nuts. | | 
Cupressus, or Cypress, belongs also to the ConirFERE.— 
Its sterile flowers are in ovate aments, with peltate scales. 
There is neither calyx nor corolla; and 4 sessile anthers. 
The fertile flowers are in a cone or strobilus with peltated 
scales, and are equally destitute of calyx or corolla. ‘The 
germs are 4 to 8 under each scale of the strobile, and to 
these succeed angular, compressed nuts.—The most cele- 
brated and majestic species of this useful genus is the Ce- 
dar of Lebanon, which forms a large spreading tree, and like 
the Larch, is clothed with clustered, filiform leaves, which 
are evergreen. ‘The funereal Cypress (Cupressus semper- 
virens), chosen by the ancients for its sombre verdure, and 
elegant, close, pyramidal form, was planted near burial- 
grounds and dwellings. Our White Cedar (C. thuyordes) 
is also evergreen, and has a somewhat similar appearance, 
having flattened, green branchlets, set with imbricated, mi- 
nute leaves, in 4 rows. It bears small and nearly spheri- 
eal, angular cones. It grows in mossy swamps in such 
abundance often, as to give its name to such morasses. 
C. disticha differs from all the other known species in hav= 
ing deciduous leaves, flat and thin, arranged in 2 rows or 
distichous :—its sterile florets are disposed in leafless pan- 
icles; and the cones large and spherical. © Its character is 
so different from other species, that Mirbel forms of ita 
peculiar genus, called Schubertia. It grows in deep mos- 
sy swamps, from Sussex county in Del&ware to the coasts 
of the Gulf of Mexico, and is one of the largest of the - 
American forest trees. It is much used for shingles, and 
has a remarkable property of sending up branches of its 
roots, sometimes several feet above the surface, in a conie 
form, called Cypress Knees, which are always destitute of ° 
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leaves and branches. ‘The leaves of this plant, are no 
more deciduous than those of other species of Cypress, it 
is, in fact, the branchlets which become deciduous ! when 
fallen the leaves still remain firmly attached and adnate to 
them. i 
The genus Ricinus, Palma-Christi, or Castor Oil plant, 
now often cultivated in the United States for the drug it 
affords, and not uncommon in our gardens, has _no corolla 
tothe flower. ‘That which produces the stamens has a 5- 
parted calyx. The filaments are divided into many sub- 
ordinate branches, with numerous anthers. ,'The fertile 
flower has a 3-parted calyx ; 3 bifid styles, and a bristly, 
3-celled capsule, containing 3, elastically coated, spotted, 
or marbled seeds, a kind of fruit common to all the other 
EKupnorsiaces.—The common species (£2. communis) 
has large peltate, palmated leaves, toothed on the mar- 
gin, of a glaucous hue beneath, and with glands on the 
petioles. ‘This plant, with us an annual, is in the West In- 
dies a permanent shrub. 
‘To the same natural family appertains the genus Ja- 
tropha, of which there are 2 species in the United States, 
one indigenous to the South, and a second to Arkansa 
Territory, with showy white flowers.—In the sterile flowers 
~ the corolla is monopetalous and funnel-formed. The sta- 
mens 10, every other shorter.—In the fertile flower the co- 
rolla is formed of 5 spreading petals; styles 3, bifid cap- 
sule, 3-celled.—J. pandurifolia of Cuba and some other 
species are remarkable for the splendor of their flowers 
and bractes, which are often of a brilliant scarlet. | 
Though all the plants of this family may be regarded 
with suspicion, employed in any way as diet, we have a 
curious and interesting exception in the Cassava (Jatropha 
Manthot), whose root naturally poisonous, after exposure 
to heat, becomes a nutritive bread, employed generally 
' throughout South America ; even the leaves may be eat- 
en like Spinage, after boiling ; and the very poisonous fluid 
itself which is expressed, after the same cooking process, 
becomes the ‘Tapioca of commerce. 
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Of the Cucursiracres, or Cucumber tribe, is our com- | 
mon scandent or clunbing plant Sycios angulata, or single- 
seeded Cucumber, peculiar to the United States.—Its 
sterile flowers have a 5-tovthed calyx ; a 5-parted corol- 
la; and 3 filaments. ‘The fertiée. flowers are similar, but 
have a 3-cleft style; and the Pepo or bristly pericarp is 
small, dry, and only 1-seeded.—The plant is an annual, 
trailing on bushes near the banks of rivers, in light, rich 
soils. It has cordate, 5-angled, toothed, and scabrous 
leaves. The flowers are greenish white, and the small 
fruit is green, clustered, and hispid. ii 

The Cucurbita, or Gourd, Pumpkin, and Squash, is 
chiefly distinguished from the Cucumzs, or Cucumber and 
Melon, by having a tumid margin to its seeds; those of 
Cucumis having seed with an edge. ‘They have nearly 
all a yellow, 5-cleft, monopetalous, almost funnel-shaped 
corolla; and a calyx also divided into 5 segments; with 
3 filaments; a large berry-like fruit called a Pepo, in the 
Gourd and Melon very large and ribbed; in the Cucum- 
ber rugged and warty. ‘The Gourd, commonly cultivated 
and used for vessels, (Cucurbita lagenaria) originally 
from India, has white flowers, an unpleasant musky odor, 
and fruit of various forms. ‘The Pumpkin (C. pepo) is al- 
so subject to great variation, being Turnip-shaped, round, 
acorn-formed, and retorted, or crook-necked ; the first 
and last are here most esteemed for food. The native 
country of the Squash (C. melopepo) is unknown. The 
Water Melon (C. citrudlus) is believed to be indigenous 
both to Africa and India. According to Pallas a spiritis 
distilled from this fruit by the Tartars. ‘The Melon (Cu- 
cumis melo) is attributed to Kalmuck ‘Tartary. ‘The va- 
rieties with green pulp, and a highly reticulated rind 
are the most agreeable. Those which are smooth, soft, and 
yellow appear tobe often adulterated by their vicinity to 
the Cucumber. No two kinds even of Melon can grow 
together without material alteration either in the fruit itself 
or in the seed and succeeding crop. The Cucumber (C. 
sativus) is supposed to have originated in Asia, and has 
been cultivated some thousands of years. C. flexuosus, 
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whose original habitat is unknown, has much the appear- 
ance of a snake, is eatable, and attains a length of 4 to 6 
feet ; its affinity to C. serpentinus of India would lead to 
ihe belief that it had originated in the same country, where 
there exist also several other species, some of them 
likewise edible; such is the C. chate or favorite cucum- 
ber of Egypt and Arabia, said to be sweeter than the com- 
mon kind, of a round form, becoming pointed at either end, 


and covered with a down like an unripe melon. 


Cucumis Colocynthis and the Momordica Elaterium 
possess the medicinal properties of drastic purgatives. 
There is alsoa species of Cucwmis with a large, perennial, 
tuberous root indigenous to the sandy banks of the river 
Platte in Missouri, whose excessive bitterness “indicates 
similar qualities with those of the Colocynth. 


CHAPTER XXVIII. 


OF THE CLASS DI@CIA. 


Tuer is no difference in this class from the preceding 
but the circumstance, that the perfect and imperfect flow- 
ers occupy different individual plants of the same species ; 
hence the appellation of Diacta, or of two habitations 5 
and the orders are also taken, as in Monacta, from the 
other classes. 


P 


In Dianpria you will find the Willow (Salix), whose 
stamumferous flowers are in cylindric aments (often pro- 
duced before the leaves), the scales 1-flowered, and mu- 
tually imbricated ; with a nectariferous gland at the base 
ofeach. ‘There is no calyx orcorolla. The stamina also 
vary from 1 to 5. ‘The fertile flowers are similar, put in 
place of stamens have 2 stigmas, mostly bifid, succeeded 
by a small, 1-celled, 2-valved, many-seeded capsule, 
The seeds are minute, and furnished witha coma or tuft 
of down.—The willow is the type of the natural order Sa- 
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Licin#x, and scarcely differs from the Poplar in any thing 
more than the inferior number of stamima. ‘They are 
among the earliest flowering shrubs and trees of northern 
climates, to which they are exclusively confined. Some 
of the species. are alpine, and form the smallest shrubs 
known. Such is the S. herbacea of the Alps of Europe, 
growing also on the summit of the White mountains of New 
Hampshire. It is a creeping shrub, scarcely ever exceed- 
ing 2 inchesin height, with smooth, roundish, veined leaves. 
One of the most elegant species, remarkable for its pendu- 
lous branches, and narrow leaves, is the oriental or Weep- ~ 
ing Willow (Sault Babylonica). 

One of the most extraordinary plants known is the Val- 
lisneria, a submersed aquatic of the natural order Hypro- 
cHaripe®. It grows in large quantities in the still water 
of most of the principal rivers, near the banks, from Dela- 
ware to the- Mississippi, and presents partly submerged 
fields of narrow, linear, 3-nerved, grass-like, olive-green 
leaves of a thin and semi-transparent substance, as is usual 
in all herbage growing under water. From the bosom of 
some of these arise staminiferous flowers, contained in an 
ovate, 2-parted spathe. ‘lhe inclosed spadix is covered 
with very minute flowers, each consisting of a 3-parted 
calyx, with 2 stamens. These, when mature, (from the 
depth at which they are submerged, and the shortness of 
the peduncle of the spathe) have no other means of attain- 
ing the surface of the water, but by breaking connexion 
with the parent. As soon as it arises to the surface, the 
calyx instantly springs open, and the anthers burst, by 
which impulse, and the accidents of the element on which 
they are launched, they, in fact, migrate accidentally to 
the vicinity of the fertile flower, furnished with a long spi- 
ral peduncle, by which it is enabled to attain the surface 
of the water even at a variable depth. The spathe of the 
latter is bifid, and 1-flowered ; the calyx 3-parted, and su- 
perior ; the corolla of 3-petals; the stigma ligulate and bi- 
fid ; the capsule valveless, 1-celled ; and the seeds numer- 


ous, attached to its sides. 
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In Terranpria will be found the Wax Myrtle, Bay- 
perry, and Gale (/Myrica), which have ovate-oblong 
aments, with lunulate (or crescent-shaped) scales. ‘The 
infertile flowers have 4 to 6 stamens; and 4-valved an- 
thers. In the fertile flower there is a single germ, 2-stig- 
mas, succeeded by a l-celled, l-seeded drupe.—Of the 
species, the most remarkable is the Wax Myrtle (MV. ce- 
rifera) having wedge-shaped, lanceolate leaves, with a few 
serratures towards the extremity. ‘This species, with the 
surface of the leaves scattered with aromatic glands, is a 
rather low spreading shrub, abundant on the sandy beach- 
es and hills near the ocean... In the autumn it is filled 
with sessile, crowded, small berries, covered with an un- 
even coating of whitish green wax, often separated and 
collected by boiling, for the purpose of making lights or 

candles. ‘This genus belongs to the family of the Sanicr- 
NE. 

Viscum, or Misseltoe, of the natural family of the Lo- 
RANTHER, is quite remarkable for its uniform parasitic sit- 
uation, naturally engrafting itself into the bark and sap- 
twood of youngish or smooth barked trees, where it forms ° 
an evergreen small bush, with opposite or forked, green, 
and brittle branches.—The calyx consists of an entire, or 
but little prominent margin. . The petals 4, short and unit- 
ed atthe base. In the staminiferous flower there are 4 
sessile anthers adnate with the petals. In the fertile flow- 
ers, a germ crowned with the margin of the calyx; | stig- 
ma, and a globose, 1-seeded berry.—The only species in- 
digenous to the United States is V. verticillatum, of the 
West Indies, which grows as far north as the lower part of 
the state of Delaware. In this the branches are opposite, 
the leaves wedge-oval, 3-nerved, and obtuse ; the spikes 
axillary and solitary; the sterile flowers mostly trifid, and 
the berries white, adhering, when mature, to the trunks of 
trees and their branches by means of the viscid pulp with 
which they are filled. 

In PeNTANDRIA is arranged the Hop (Humulus) 


of the natural family of the Nettles, or Urticez. But 
| 16* 
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one species is known, a twining tall plant, growing occa- 
sionally in alluvial soils, with opposite, 3 to 5-lobed, rough 
leaves. —The staminiferous flowers have a 5-leaved calyx. 
The anthers have two pores at their extremity. - There is 
no corolla. The fertile flowers collected into aments, have 
a l-leaved, large, persistent, concave, entire calyx ; no co- 
rolla; 2 styles; and 1 seed.—At the base of the calyx 
there is produced a coating of diaphanous yellow glands, 
soluble in warm water, and to which the Hop owes all its 
bitterness. This extractive matter has been termed Lu- 
puline, and is ‘used in medicine as a tonic. ; 

The Hemp (Cannabis), also of the natural family Ur- 
TICE, has a 5-parted calyx in the staminiferous flowers, 
and no corolla. ‘The calyx of the fertile flower is 1-leav- 
ed, entire, and bursting on the side. In this there are 2 
styles ; and the seed is a bivalvular nut within the closed ca- 
lyx.—There is only a single species of the genus known ; 
occasionally cultivated in the United States. Itis a curious 
fact, in the history of the sexual system of Linnzus, that 
pistiliferous plants of the hemp have been known to pro- 
duce fertile seeds when cut off from all access to the 
staminiferous individual. In this plant there is a consider- 
able share of the odor and bitterness of the Hop. 


In the order Hexannrta is the genus Smilax, or Green 
Briar, a group of climbing, thorny shrubs, with smooth, 
shining, thickish, entire, cordate or elliptic, nerved leaves ; 
of the natural family of the Asparacem.—The staminife- 
rous flowers have a 6-leaved calyx ; no corolla; the an- 
thers adnate to the filaments. The fertile flowers have a 
minute style, and 3 stigmas; the berry is superior, 3-cell- 
ed; 1, 2, or 3-seeded.—The most remarkable species is 
S. herbacea, dying down to the ground annually ; with 
heart-shaped leaves, above verticillated ; sending out long 
axillary peduncles, with umbels of greenish flowers, smell- 
ing like the most fetid carrion or Stapelia flowers. ‘The 
root of a particular species of this genus is the Sarsaparilla 
of medicine, and according to the character given by Lin- 
neeus indigenous to the United States, as well as to South 
America but as its hard and woody roots are wholly dif- 
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ferent, the medicinal plant is some other species. The 

officinal plant is, indeed, given by Willdenow as’a wholly 

distinct species, S. siphilitica of tropical America. On the 
first introduction of this drug into Europe, several botanists, 
mislead by the similarity of the thorny branches, imagined 

it also to be the root of the Smilax aspera of Europe, a 
mistake which was corrected at the time by the accurate 
observations of Belon. Roots of the Aralia nudicaulis are 

in this country often very improperly vended by the name 
of Sarsaparilla. 

_» Gleditschia, or Honey locust, is a genus of spiny trees, 
of the natural family of the Leaumrnosa, peculiar to Chi- 
na and North America. They have bipinnated. leaves, 
consisting of many small and partly elliptic leaflets. The 
flowers are small, greenish, and inconspicuous, disposed in 
axillary aments.—The perfect ones have a 6 to S-parted, 
deciduous, equal calyx, of which, 3 or 4 of the exterior 
segments are smaller ; and there is no corolla; the stami- 
na 5 to 6, rarely 8. ‘The legume is flatly compressed, 
containing only one, or many seeds (often imbedded ina 
sweetish, eatable pulp, and hence the common name). In 
the sterile flower the calyx is partly turbinate (or top-shap- 
ed), 5 to 8-parted, with 3 to 5 of the segments interior. 
The stamina 6 to 8.—Our commonly cultivated species, 
indigenous to most of the western states, is G. triacanthos, 

the 3-thorned Acacia, from the spines often occurring tri- 
fid. On the trunk, however, in youngish trees, the spines, 
in reality abortive-branchlets, are large and ramified, but 
occasionally plants occur without any armature. In the 
southern states there is a lower growing species, with a J- 
seeded, elliptic legume (G. monsoperma.) G. brachyloba 
of the Mississipi is almost intermediate with G. monosper- 
ma, and the common species, having shorter pods than the 
latter, disposed commonly in clusters. This genus, and 
Gymnocladus, which we shall presently describe, present 
us with a remarkable anomaly in the regular structure, and 
deficient number of parts in the flower, compared with the » 

more perfect Lecuminosz. ‘The calyx, with its 3 or 4 
internal or petaloid divisions, sums up only 6 to 8 parts, in 
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place of 10, and these without any of the irregular or pa- 
pilionaceous character. ‘The stamina are equally deficient 
in number, varying from 5, 6 to 8, in place of 10. We 
may thus perceive the small importance of the mere num- 
ber of parts, and of their declension of form from reguiari- 
ty, as all these structures unite here in the same very nat- 


ural family. 


In the order Trranprta (formerly in the complex class 
and order Poiyeamia triecia) you find the genus feus, 
or Fig, of the natural family of the Urricem, or Nettles, 
extremely remarkable for containing, as it appears, the 
flowers within the fruit. This fruit is then, botanically 
considered, only a juicy, connivent, or ventricose recepta- 
cle, within which are concealed the flowers and seeds of 
extreme minuteness, but obvious enough through a moder- 
ate microscope. Within this top-shaped, converging, and 
fleshy receptacle, the Fig, whose orifice is closed by scales, 
you will find a multitude of little flowers of different kinds, 
complete and incomplete, sometimes in the same fruit and 
sometimes on different plants.—The stamaniferous flowers 
have a 3-parted calyx, and 3 stamens.—The pistiliferous 
flowers have a 5-parted calyx, one style, and one round- 
ish compressed seed ; in neither of these flowers is there 
any corollan—Though there are many species of the ge- 
nus, scarcely any but the common kind and its varieties 
are eatable. The most extraordinary species of this ge- 
nus is the Banyan tree (Ficus indica), which sending down 
roots from its branches, alone produces.as it were a forest, 
after the manner of the Mangrove. ‘The largest of these 
individuals known is situated on an island in the river Ner- 
bedda, in the Guzerat, and in honor of a distinguished 
Brahmin called Cubbeer Bur. ‘Though several of its 
branches have been destroyed by floods, yet its principal 
stems measure 2000 feet in circumference, its larger trunks 
each exceeding the stoutest oak, amount to 350, and the 
smaller stems to more than 3000; so that seven thousand 
persons may find sufficient room to repose beneath its 
shade, and obtain an ample repast in the abundance of its 


fruit. 
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From F’. elastica of South America is obtained a milky 
sap, which consolidated and darkened in the air becomes 
~ the Indian Rubber or Elastic Gum. The famous Arbol 
de la raca, first mentioned by Humboldt, not yet botani- 
cally known, probably belongs to the same family with the 
Fig. ‘The tree attains a vast magnitude (140 or more feet 
in height), has a very thick, reddish, compact, and some- 
what cottony fibrous bark. The trunk is almost perpetually 
tapped, and affords a great supply of a lactescent fluid 
more like cream than milk, miscible with water, and con- 
sidered a wholesome and nutritious drink. Some of it 
from Calao, which I tasted in Cambridge, appeared very 
similar to sour cream. With it was sent an inspissated 
portion called waz, softish and adhesive, almost tasteless, 
and probably only soluble in the menstruum of gum elas- 
tic ; it was without odor, and burnt like that gum with much 
smoke and flame; in short it appeared like Cahouchoue 
which had lost its elasticity by heat. ‘The sap of our com- 
mon Milk-weeds (Asclepias syriaca, &c.) and Apocynums, 
affords also something still more similar to gum elastic, and _ 
probably their recent milky fluid may be equally harmless 
and digestible. Mr. R. Brown, the celebrated botanist, 
from what is known, conjectures the Couo-Tree to be a 
species of Brosimum also of the same natural family with 
the Fig, and allied nearly to the Bread-fruit. ‘The only 
genuine species (B. Alcicastrum), a native of Jamaica, isa 
tree with simple leaves, attaining toa great magnitude, 
abounding with a tenacious, mild, milky juice. Its young 
branches are greedily cropped by cattle, to which they are 
harmless and nutritious. Its fruit is a nut about the size 
of a small nutmeg; these, when cooked, are eaten as an 
agreeable substitute for bread, and called Bread-nuts. The 
plant belongs to Diecia monandria, and the flowers are 
disposed in small, globular, scaly cones, and have neither 
calyx nor corolla. 

In the order Ocranpria you will find the genus of the 
Poplar (Populus), differing but little from the Willow, ex- 
cept in habit, and referred to the same natural family. 
The aments are cylindrical, with the scales lacerated.—. 
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The sterile flowers have from 8 to 30 stamina, seated on 
a turbinate, oblique, entire calyx.—The fertile flowers have 
also a turbinate calyx ; 4 stigmas; a superior capsule of 
i cell, and 2 valves, with many small seeds; the seeds 
surrounded with long hairs.—Nearly all the species are 
trees, with the flowers preceding the foliage. The leaves 
are, generally, either broadly cordate, or triangular. The 
petiole in several is compressed vertically towards its ex- 
tremity, so as to admit of-a remarkable vibratory or trem- 
bling motion in the leaves, for which the Aspen is well dis- 
tinguished. ; ' 

The Diospyros, or Persimmon tree, placed here in the 
present method, belongs to the rare natural order of the 
Exsenacem. Most of the species are tropical. Our D. 
virginiana is a very leafy, deep green, rather-small tree, 
filled with yellow, eatable and sweet, astringent, plumb-like 
fruit, only matured by exposure to the autumnal frosts. 
This tree is indigenous to the United States, from the state 
of New York to Florida.—The character of the genus is, 
to have a 4 to 6-cleft calyx ; an urceolate, monopetalous, 
(yellowish) corolla, with a 4 to 6-cleft border. ‘The ster- 
ale flowers have 8 to 16 stamens; each filament often pro- 
ducing 2 anthers.—In the fertile flowers there are 4 to 9 
stigmas, succeeded by a berry, with 8 to 12 large, elliptic 
seeds. 


Tn the order Enneanpria will be found a curious, but 
inconspicuous flowered plant, which I have called Eudora. 
It is the Elodea of Michaux, but not the plant of the 
same name, of former botanists, which is related to Hy- 
pericum. It is distinctly allied to Vallisneria, and belongs 
equally to the natural family of the HyprocHaripER. 
There is but one species hitherto known in the United 
States. Richard speaks of a second in Cayenne, in tropi- 
cal America. Our plant is a submerged aquatic, some- 
what resembling a moss, of a dirty olive-green color, 
growing on the muddy margins of ponds and still streams, 
from Canada to Florida, if not further south. The roots 
are perennial, the branches diffusely forked or dichotomous, 
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thickly set with linear, or oblong, small leaves, finely and 
minutely serrulate on the margin, and growing verticillated 
by 3 or 4 at a joint; from the axils of these arise, about 
midsummer, the 2 kinds of flowers, each at first protected 
ia a bifid spathe.—In the sterile flower (often produced at 
the extremity of a very long, flaccid, slender peduncle) 
there is a corolla of 3 petals, and 9 stamens disposed in 2 
ranges, 3 of them being interior, or, as it were, in the rela- 
tive place of the pistillum. rom the slenderness of the 
peduncle, which is also frequently abortive, the flowers 
may often be seen floating at large and separated from the 
parent plant, like the floscules of the Vallisneria. The 
instant they attain the surface, they burst open with elas- 
ticity, as well as the cells of their anthers. The pollen is 
large and granular, the particles spheroidal, and adhering 
together by 3’s or 4’s.—The fertile flower has a 3-part- 
ed calyx, and its tube identic with the very long apparent 
peduncle. ‘The petals are 5. There are also 3 sterile fil- 
aments. ‘The pericarp is an utriculus, or unopening integ- 
ument, including about 3, rather large, mature seeds, the 
form of which is cylindric. 


In the order Decanprta is Gymnocladus or the Coffee- 
Bean tree, another anomalous flowered plant of the Leau- 
minosz#. The name of this genus, given by Lamarck, 
alludes to the naked cr stump-like appearance of the 
branches of this fine tree, common in the western states, 
south of Ohio and on the great alluvial forests of the Mis- 


sissippi. The leaves are very large, and compounded 2 


or 3 times of broadish elliptic leaflets. The flowers, not 
very conspicuous, are disposed in short terminal racemes, 
having a tubular, 5-cleft calyx, and 5-petalled corolla.x— 
In the sterile flower there are 10 stamens. In the fertile, 
1 style, succeeded by, a I-celled legume, containing a 
pulpy matter.—The seeds are round, lenticular, large, and 
hard, and when roasted not unpleasant to eat. The pulp 
of the pod is strongly cathartic. This genus affords us 
another example of a leguminous plant with a regular co- 
rolla and uncombined stamens. 
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To Potyanpria of this class, belongs, I believe, one of 
the most extraordinary vegetables known, recently discov- 
ered in Sumatra and named Rafflesia after the late gover- 
nor Raffles. It consists of a mere flower, covered, at first, 
by bracteal scales. There is neither stem, branch, nor 
proper leaf. The flower is brick-red, hollow, with a bor- 
der of 5 divisions, and of the enormous diameter of 3 feet, 
of a very thick consistence, and capable of holding 6 or 
7 pints of liquid ; deeaying it also becomes so fetid as to 
attract hosts of carrion insects. Its natural family is en- 
tirely unknown, and it seems to be without affinity. 

To the order Monaveuputa, of the present class, is refer- 
red the Yew and Juniper. The appearance of the latter ev- 
ergreen is too familiar to require description.—The_sterale 
flowers are in ovategaments, with the scales veriicillate and 
peltate. ‘The anthers are 4 to 8, and l-celled. In the 
fertile flowers the aments are globose, the scales 3, grow- 
ing together; the stigma gaping; the berry containing 3 
bony or hard seeds, surrounded with the united and fleshy 
scales of the ament, which forms the’ berry.—Our Red Ce- 
dar is a Juniper, bearing much smaller fruit than the com- 
mon kind. Of J. communis, New England affords a pe- 
culiar variety, or rather a distinct species, called J. commu- 
nis, 6. depressa, remarkable for its spreading, prostrate 
stems and branches, which rise only at the extremities. 

The Yew (Taxus), belonging also to the natural family 
of the ContFer®, has no proper perianth, the flowers only 
surrounded with imbricated scales.—In the sterile flower 
there are 8 to 10 stamens with peltate anthers.—In the 
fertile no style. A concave stigma, succeeded by a fleshy 
drupe, like a cup, open at the extremity ; the nut is 1-seed- 
ed.—Of the genus, our northern dark Fir-woods afford a 
single native species (‘T’. canadensis), only 2 or 3 feet high, 
running at the root, so as to grow in quantities together. 
Like the other species, it is an evergreen with linear, dis- 
‘ichous leaves, revolute on the margin, and bearing, with 
the Yew-T'ree of Europe, red, cup-shaped, sweetish ber- 
ties. The leaves are said to be poisonous. The Yew 
appears to have some affinity with the genus Empetrum 
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and Ceratzola, in both of which the leaves are sempervi- 
Ss . . . 

rent, and the perianth formed merely of imbricated scales ; 

the stamens in the first genus 3 to 9, in the. latter 2, and 

the fruit also a berry but containing 2, or in Empetrum 3 

to 9 nuts. . 
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CHAPTER XXIX. 


OF THE CLASS CRYPTOGAMIA. 


Turs class presents a grand exception to all the pre- 
ceding in the Linnean system, for here neither stamens, 
pistils, nor proper seeds are any longer recognisable. A 
different, though obscure, economy prevails, and hence the 
name of the class, already explained. ‘The plants of Cryp- 
togamia form, indeed, a separate grand division of the 
vegetable kingdom, presenting several natural, but very 
distinct, orders. ‘The first is that of 


THE Ferns (Fiutces). 


‘These are conspicuous and well known plants, found in 
all climates and countries, from the arctic circle to the 
tropics. Some of the species in warm climates attain the 
magnitude of trees; their leaves are called fronds, and are 
of one continued substance with the branch, often beauti- 
fully and very intricately divided and subdivided in the 
manner of a compound plume. Their composition pre- 
sents a fine lace-like net-work, or labyrinth of veins or ves- 
sels. ‘The fructification, without any proper visible flow- 
ers, is seen commonly to occupy the under surface of the 
frond, in the form of round or oblong dots, or marginal 
lines, turning brown on attaining maturity. These mere 
dust-like spots and lines, when examined through a good 
- microscope, are found to consist of dense clusters (botani- 
cally termed sorz) of minute, flatish, circular capsules, at 
first entire, but afterwards bursting elastically and irregu- 
larly through the contractions of the jointed ring by which 
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each of them is respectively surrounded. ‘The contained 
seed or spora, as it is called, differing from ordinary seed, 
is like an impalpable powder, as light commonly as the air, 
and wafted abroad to any height or distance, so that it is 
not surprising to perceive Ferns growing high on the trunks 
of trees, or on the summits of lofty and ruined buildings. 
That they are not more common, may be accounted fer, 
by the absence of the great degree of requisite moisture 
and shade necessary to their germination and growth. 

The }erns present two very distinct divisions of kindred 
genera : namely, those which produce their sort on the 
under side of the fronds, and have capsules surrounded 
with the articulated ring ; and others, such as Osmunda, 
which have rather conspicuous, bivalvular capsules, like 
two cups edge to edge, without the jointed ring, and col- 
lected together, either on a separate independent frond, or 
on distinct parts of one. | 

The common Polypody (Polypodium vulgare), often 
ereen throughout the winter, and growing on the shelvings 
of moist shady rocks, will afford a familiar example, of the 
true or dorsiferous Ferns; that is, such as have the fruit 
on the under side of the frond, and are furnished with the 
jointed ring. In this genus, the sorz-(or small clusters of 
capsules) are nearly round, and’ scattered without any re- 
gard to order; they are, likewise, without the protecting 
scale or involucrum so distinct in 

Aspidium, or the Shield Fern, whose sort are likewise 
roundish or elliptical and scattered, but, at first, defended 
by an umbilicate or centrically attached common scale or 
involucrum, which either opens all round, or only partially, 
and then appears reniform or kidney-shaped. Of the ge- 
nus Aspidium there are 13 or 14 species-in the United 
States, some of them common to Europe, and they are 
generally the most frequent Ferns we meet with. 

The most common Brake, however, both in Europe and 
North America, is the species of Pterts called P. aqui- 
lina, bearing a large, solitary, branching frond, and having, 
according to the genus, the sori forming a continued mar- 
ginal line, with the scaly involucrum simply formed of the 
jnflected margin of the frond, and opening inwards. 
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In Adiantum (Maiden-hair) the sori are likewise margi- 
nal, but somewhat oblong, and not continuous, merely ter- 
‘minating the edge of each distinct lobe; the involucrum is 
similar and likewise opens inwards. Our common species, 
Al. pedatum, has a very elegant frond of a somewhat circu- 
lar outline, subdivided into many bluntly wedge-shaped leaf- 
lets with a black and polished stripe like Ebony. In the 
lower part of Alabama, I have recently also found the fine 
West India species 1. trapeziforme. 


Capsules destitute of the ring’. 


In this section you will find the Osmunda, or Flowering 
Fern (O. regalis), a large and very elegant species, com- 
mon in most of our dark swamps, with twice pinnated 
fronds, terminating in panicles or branches entirely devo- 
ted to the production of the conspicuous capsules, which 
are globular, pedicillated, striate, and only half-way divi- 
ded into 2 valves. ‘There is no involucrum. Another 
very common species, in similar situations with the preced- 
ing is O. interrupta (Interrupted flowered Osmunda). 
This species grows in clusters, and flowers early in the 
spring, before the complete developement of the fronds, 
which are smooth and simply pinnated, with the divisions 
pinnatifid, the segments oblong and destitute of serratures ; 
the fruit-bearing divisions blended with the infertile ones. 

The most elegant and curious Fern in the United States, 
but everywhere uncommon, is the Lygodium palmatum, 
with a long, slender, twining stem, and conjugate or oppo- 
site fronds, which are palmated with 5 entire lobes. ‘The 
summit becomes a fruit-bearing panicle.-—The capsules 
are arranged in 2 series on the back of appendages to the 
frond, and are radiately striated, lined, or wrinkled, open- 
ing on the inner side from the base to the summit. There 
is here a scale-like involucrum covering each capsule. 
This singular and beautiful plant is met with from the 
neighborhood of Amherst in Massachusetts to the islands 
of the West Indies ! 7 


The Club-moss (Lycopodium) presents distinctions suf- 
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ficient to entitle it to form the type of an order (LycoPo- 
DINE#) apart from the true Ferns. We have 12 or more 
species, several of them not uncommon in moist woods, 
beneath the shade of evergreens. ‘I‘hey send out creep- 
ing stems, at intervals giving off low erect branches, cloth- 
ed with evergreen, leaf-like, minute, or moss-like fronds. 
The fructification commonly occupies a separate scaly pe- 
duncle, ending in 1, 2, or 3 club-shaped spikes. These 
capsules, axillary, and sessile in the bosom of so many 
bractes or scales, are 1-celled; some of them 2-valved, 
and filled with a farinaceous substance ; others are 3-valy- 
ed, containing from 1 to 6 globose bodies. ‘The pollen- 
like powder, or spore, at certain seasons, is so abundant 
as to appear like a shower of sulphur, and is highly in- 
flammable. 


The Shave-Rush (Equisetum), common in moist mead- 
ows, is also the type of a distinct order (EqQuisETACE®). 
Their stems are leafless, striated cylinders, either undivi- 
ded or verticillately branched, the joints surrounded with 
toothed sheathes.. The vernal or flowering stems, for the 
most part, quickly perish, but are succeeded by others 
which are barren and: durable.—The fruetification occurs 
in terminal spikes made up of peltate, many-cornered 
scales, on the under side of which are from 5 to 7 sac- 
like involucra, opening lengthwise on the inner side. ‘The 
spore included in the involucrum are numerous, green 
and globular, with 4 filaments at the base of each, which 
are dilated at the extremity. 


Tue Mosses (Musct1). 


These are a very peculiar tribe of diminutive plants, of an 
olivaceous.or dark green color, presenting commonly large 
clusters of low, forked branches arising from creeping 
roots, and clothed with minute or microscopic leaves, 
often closely imbricated or crowded in regular rows. 
From these arise, geuerally, capillary peduncles, termina- 


ted by oblong or cylindric capsules, not preceded by flow- 


ers, having the summit, at first, protected by a deciduous 
veil or calyptre in the form of an extinguisher or long 
cone. After the fall of the calyptre, the summit of the 
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capsule becomes visible ; it is sometimes closed by a lid, 
but the margin or peristome is almost universally edged 
with a beautiful symmetrical fringe of hairs or processes, 
differing in number and form, according to the genus, and 
arranged either in a single or double series. ‘These hairs 
are by 4’s, or muluples of that simple number, as 4 in 
the Andrea and Tetraphis, in others 8, 16, 32, or 64. 
One of our most common kinds is the Hair-moss, or Po- 
lytrichum commune, which in the northern climates of Eu- 
rope becomes long enough for brooms; with us it is al- 
ways much shorter. In this genus the capsule is covered 
by a hair-like, brown c¢alyptre ; beneath, the capsule pre- 
sents a lid or operculium; and finally appears a double 
_peristome or fringe, the outermost consisting of 16, 32, or 
64 short, flat, inflected teeth; the interior membrana- 
ceous and flat. 

One of our most common genera is Hypnum, a large 
creeping kind of Mosses common on the ground. ‘The 
capsules come out laterally from a cluster of scales. The 
peristome is double ; the outer of 16 teeth dilated below ; 
the inner membranaceous, variously toothed and torn, but 
commonly in 16 processes, with smaller capillary ones in- 
terposed. ‘The calyptre is smooth. 

These characters are entirely microscopical, as, indeed, 
are also the specific distinctions; and the instrument em- 
ployed must have a considerable power to bring them in- 
to proper view. 

Fontinalis ; in this genus the capsule is oblong, lateral, 
and covered by scaly bractes. The exterior peristome 
has 16 teeth, dilated at base; the «interior peristome is 
reticulated. ‘The leaves in £’. antipyretica are folded so 
as to forma keel, and disposed in 3 rows, with the fruit 
-Jateral. 

This moss which is not uncommon in clear and still 
waters attached to rocks or posts, is remarkable for its in- 
combustibility, so much so, that the peasants of Sweden 
employ it as a lining for the sides of their wooden chim- 
neys to preserve them from taking fire. 

The Byssus asbestos, also another moss-like plant of 
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the order A/g@ found in some of the Swedish copper- 
mines, instead of suffering combustion, comes out of the 
fire transformed into glass. 


Sea-weeps (Aue¢x), Liverworrs, AnD Licnens. 


This order of Linnzeus has been divided into the 3 
above mentioned. The Sea-weeds, or proper Atea, 
have leather-like, olivaceous fronds, with the spore inclosed 
in bubble-like or inflated portions of the frond, or form- 
ing mere dark grains in the inner substance of the frond 
(asin Ulva). ‘The Liverworts (Heraticm), containing 
but few genera, are allied on one hand to the Lichens, 
and on the: other by Jungermannia, apparently, to the 
Mosses, though somewhat obscurely. The Licuensgs, for- 
merly the genus Lichen, includes a large group of very 
natural and closely allied genera of various aspects. Some 
of them resemble foliaceous and leathery expansions or 
fronds, which cling to stones or to the bark of trees. These 
occasionally present roundish, wart, or shield-like bodies, 
of a darker or different color from the frond on which 
they grow, and contain the spore. Many of these folia- 
ceous Lichens give off'an abugdance of viviparous pro- 
geny in the bran-like scales, with which they may often be 
seen covered ; the scales like the shoots and buds of phe- 
nogamous plants, are so many living germs of independent 
existence. Other Lichens appear intricately ramified like 
trees in miniature. Such are the Rein-deer moss (L.. ran- 
giferinus of Linneus), whose fruit appears in the form of 
brown tubercles. Another species of this subgenus (Be- 
omyces cocciferus) presents warts of a brilliant scarlet. This 
species is not uncommon on decayed wooden fencesin moist 
situations. Some of these plants arejemployed in dying, and 
the Iceland moss (Cetraria Islandica) is used in medicine. 

Lichen roccella of Italy, and other warm maritime re- 
gions of Europe, as well as the more abundant L. »arel- 
lus of Auvergne and other provinces of France, are scrap- 
ed from the rocks in large quantities so as to form an arti- 
cle of commerce, and employed for dying réd or violet, 
after a previous maceration in urine and a consequent de- 
gree of fermentation. ‘The small Fucus helmintocorton, or 
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Corsican, moss has been employed as a vermifuge, but 
probably in consequence of the Iodine it contains; it is also 
found very serviceable in scrophulous swellings. 


Funai (on Musuroom TRrisBe). 


These plants have an appearance altogether different 
from the rest of the vegetable kingdom. They all agree 
in being destitute of verdure, often of very quick growth, 
and short duration. ‘They form various genera, extremely 
simple in their structure, with very obscure fructification, 
and many of them grow in dark or even subterraneous 
situations. ‘he Mushroom genus (.4garicus) contains the 
common eatable species (4. campestris), distinguished by 
the following characters ; it bears a convex, scaly, white 
cap or head, supported on a stipe or stalk; the whole at 
first covered by a valve or wrapper which bursts by the 
sudden growth of the stipe. In the Mushroom the gills, 
or hymaeneum, is almost of a flesh-colored red, turning 
dark by exposure to the air, and at length nearly black. 
If the Mushroom be left for a time on a plate of glass, a 
powder will be found deposited of a whitish color, which 
is the spore or organic germs., That these are capable 
of germination, like the prolific spore of the Ferns, is ev- 
ident to those cultivators who now form artificial Mush- 
room beds by strewing the decayed plants on prepared 
banks of manure. Many species of this genus are, how- 
ever, very active poisons. 

The genus Boletus which affords the spunk or touch- 
wood, resembles the Mushroom generally, but has the 
under side of the pileus or cap pierced by numerous 
pores in place of gills. 

In the genus Phallus is found the esculent Morel, which 
has an ovate, cellular pileus, with the stipe naked and 
wrinkled. ‘This species is not uncommon in the shady 
forests of Pennsylvania, also sparingly found in this vicinity, 
and on the banks of the Mississippi and Missouri. 

~The Clavarias or Club Funguses, frequently of a pale 
yellow or orange color, and somewhat diaphanous, re- 
semble clusters of little clubs rising from the surface of 
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the ground or decayed wood, and have much the appear- 
ance of Coral, Sponge, or Alcyoniwn. | 
These and some other Funguses, when burnt, give out 
an ammoniacal smell approaching to that of animal substan- 
ces, and Miller even considered them as Zodphytes. C, 
hematodes has a near resemblance to tanned leather. 


The Truffle or Esculent Puffball (Licoperdon Tuber) 


of Europe, is a solid, globular, externally rough fungus, 


filled with farinaceous spore, is without root, and grows 
wholly under ground. ‘The common Puff-ball is known 
to every one. 
The Tuber cibarium, said to have been also found in the 
United States, is collected for food in Europe and Asia. It 


grows above the earth, is globose, solid, destitute of root, 


andat length becomes black and warty. In this genus, among 


the most simple of all organized bodies, the substance of the » 


fungus is merely variegated with sporiferous veins. 

The subterraneous ‘Tuber, however, of the southern 
states, esteemed as an article of food, is probably the 
Sclerotium Cocos of Schwartz and Schweinitz. — It is as 
large as a human head, exactly of the form of a Cocoa- 
nut, and is covered by a ligneous, fibrously scaly, hard, 
brown bark; internally filled with a somewhat fleshy, 
cork-like matter, when in perfection approaching to a 


flesh-color. It is scarcely acted. upon by any reagent, 


and remains unaltered for months, when macerated in 
water, having no fermentable substance. In this genus 
the form varies somewhat 3 it is internally solid or filled up, 
and of a similar and smooth substance within; but in 


some species it becomes wrinkled externally. Nothing, © 


really organic can be of a more. simple structure than the 
subjects of this genus, and particularly the present gigan- 
tic species. Yet still, these almost amorphous masses are 
subject to life and death, experience growth, and give 
origin, as parents, to arenewed progeny. No real aflini- 
ty then subsists, even here, with the mineral or inanimate 
kingdom, whose respective particles have no limited tie of 
existence, and remain unalterable and inert, being sub- 
ject only to the laws of chemical relation, 


PART IL. 


PHYSIOLOGY OF PLANTS. 


CHAPTER I. 
§ I.—REMARKS ON THEIR GENERAL CHARACTER. 


Besives the consideration of plants as mere objects 
of a system and holding a relation’to. each other, they 
deserve a higher regard as forming an eminent part of 
living and organized nature. Like animals, they are 
subjects of life and death, and only differ essentially 
from that higher order of beings in the want of evident 
sensibility ; for the few apparent and equivocal excep- 
tions to this universal rule, in the plants termed sensitive, 
do not militate against its general application. Nothing 
like nerves or a nervous sensorium are to be found in 
the vegetable kingdom, and, consequently, no display of 
that motion, energy, or irritability, which belongs to the 
government of the different senses. ‘The propulsion of 
the sap, derived alone from a fluid pabulum, and its 
elaboration in the vegetable tissue, into which it imme- 
diately enters, appears at once the simple source and 
cause, of all that inappreciable motion in this tribe of 
_ beings, which we term growth or developement. 

The display of vegetable vitality, is, in many in- 
stances, periodical. In those plants, which we indefi- 
nitely term annuals, the whole period of existence ter- 
minates in a few months, and from the seed alone, is 
then to be obtained a new generation of the species. 
But in our perennial plants, trees, and shrubs, which 


202 GENERAL CHARACTER OF PLANTS. 


often die to the ground, or cast off their leaves at the 
approach of winter, though the motion of the sap is ar- 
rested by the influence of the cold, and the generation 
of the year perishes; yet, besides the seed, nature has 
here provided an ample source of regeneration in the 
innumerable buds, formed and engrafted is the alburnum 
or sap-wood of the root or stem; by this means, at an 
early season of the year, an invariable supply of vege- 
table beings are as plentifully produced as required by 
nature. ‘The buds of each tree or plant, containing 
within themselves, individually, all the rudiments of so 
many distinct vegetables, may be transferred by ingraft- 
ment or growth in the earth, and thus form as many dis- 
tinct individuals, each again subject ad infinitum to 
produce an additional ingrafted progeny of buds and 
_ branches. The numerous buds of each tree, nourished 
through the common medium of the trunk and branches, 
perish after developement and maturity, and are suc- 
ceeded anew by another generation of ingrafting or pro- 
truding buds, for which they have provided by the depo- 
sition of the alburnum. The growth of every tree, as 
well as herb, is then strictly annual, and the trunk is 
produced by a curious junction of dead and living mat- 
ter. ‘The rings of wood, which may be’ counted in the 
transverse section of a tree, not merely indicate its age, 
but the number of distinct generations of spontaneously 
ingrafted individuals which it has sustained. In the ani- 
mal kingdom, among" the order Mollusca, examples of 
this kind of aggregation are not wanting, where many ani- 
mals are inseparately connected, and nourished through 
a common medium. ‘This agamous race of plants are 
always similar to the parent from whence they have 
originated, as we all know by the process of budding 
and ingrafting ; to say that these buds or grafts partake 
of the age and accidents of the trunk on which * they 
were evolved, is improbable, if not impossible, as they 
can, in fact, be influenced only by the stoek to which 
they are last transferred. 
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- But the most obvious display of vitality in the vege- 
table kingdom is the generation of a new race from 
sexual intercourse, consequent on which the seed is pro- 
duced ; in fact, an ovum like that of the birds and in- 
sects, containing a punctum saliens awaking to life on 
the congenial addition of the requisite heat and moisture. 
This progeny of the flowers, though specifically similar 
with the parent, is yet often subject to considerable va- 
riation, as in the races of the animal kingdom. / 
The infant plant is, for a while, nourished with a 
ready formed supply of nutriment contained in the mass 
of the seed, or in the infant leaves (cotyledones), which 
it first produces. The vortex of vitality, influenced 
more or less by external causes, is now destined to con- 
tinue its operation as long as the plant happens to live ; 
(for the death in the vegetable kingdom, which we see 
take place in a tree or shrub, is ever the-effect of acci- 
dent, as we have already remarked, that no race of 
vegetable beings continue to live for more than a year). 
Plants, like animals, consist of fluids and solids. The 
sap, almost similar to the venous blood in its functions, 
is commonly imbibed from the bosom of the earth by 
means of the fibres of the root. When it first enters, its 
composition is very simple; it is propelled upwards by a 
system of tubes or vessels, but is not prepared or elabo- 
rated by any thing like a stomach, as in animals; the 
fibres of the root perform this selective office, but so in- 
voluntarily, that poisons to the vegetable structure, if 
present, are almost as readily absorbed as matters of 
nourishment. ‘The sap, at length, conveyed into the 
leaves and green twigs, is there exposed to the action of 
the light and the air, admitted by cortical pores, as in 
_ the lungs or gills of animals ; and here, in its descending 
course, it becomes prepared to supply all the solids and 
other peculiar products which characterize each particu- 
lar species of vegetable. 
The constitutions of plants are more variable than 
those of animals, so that they are fitted, in great variety, 
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to occupy the whole surface of the earth. ‘The arctic 
regions have their particular tribes of plants, as well as 
the luxurious region of the tropics, where frost is un- 
known. At one extremity of the earth, or on the snowy 
summits of the loftiest mountains, vegetation only active- 
ly lives about two months in the year ; in this short pe- 
riod, the dwarf productions of this region of ice flower 
and perfect their seed, or prepare a new generation of 
buds, and then again fall into a state of torpor, and com- 
monly remain buried beneath their congenial snows. 
Within the tropics, a region which-may truly be termed 
the paradise of plants, the utmost variety prevails. With- 
in the compass of a few leagues, thousands of species 
may be enumerated ; while the whole Flora of Spitzber- 
gen contains only “about 20 species, and all of them 
dwarf herbs. In the tropics, trees and shrubs are al- 
most as numerous in species as herbs. ‘The trees attain 
the most gigantic magnitude, and the forests, filled with 
evergreens, are nearly impervious to the rays of the ver- 
tical sun; here the vegetables continue throughout the- 
year in-a state of active growth ; dormancy, in many of 
these plants would be instant death ; the stream of vitali- 
ty continues without interruption, and cold, before it at- 
tains the freezing temperature, is capable of destroying 
the tender vegetables of this favored region. ‘These 
plants, however, by their inherent and constitutional tem- 
perament are enabled to resist, like animals, the destruc- 
tive and drying effects of the great heats to which they 
are exposed. So, also, the trees and shrubs of cold cli- 
mates retain the necesssary moisture of their vitality at 
temperatures, where all other liquids freeze. 

The presence of organic life, inherited from preceding 
individuals or parents of the same species, and only con- 
tinued for a very limited period, under the conditions of 
a vital movement of certain assimilating fluids, like the 
circulation of the blood of animals, is a character com- 
mon to all vegetables. They have, also, an inherent 
constitution varying with the climates and the soils they 
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occupy. ‘They are stimulated passively by light, heat, 
and the ingredients of the soil. ‘Their abundance ap- 
pears to be infinite ; and created principally for the sub- 
sistence of animals, their destruction as well as growth, is 
interminable. But, though living, they are formed with- 
out sensibility, and without sentiment ; they have neither 
nerves nor senses, wants nor pains, that are capable of 
any perceptible expression. ‘In the absence of nutriment 
they perish, with it they thrive; but show no more ap- 
pearance of attachment to existence, nor resistence to 
that which causes its destruction, than the crystal of salt 
does to the contiguous agent which effects its solution or 
decomposition. 


§ Il.—-ON THE GENERAL ORGANIZATION OF PLANTS. 


Multiplied as are the general appearances of plants, so 
that to the common observer the variety appears endless, 
and though botanists have been able to specify more than 
50,000 of them as distinct in kind, yet their general 
organization, amidst-all this Protean diversity, does not 
exceed four distinct forms! and indeed one of them alone 
is often capable of regenerating all the rest. These are, 
1st. The roots, or subterraneous absorbents. 2d. The 
stem, or support, with its divisions or branches. 3d. The 
leaves and their subordinate parts, metamorphosed, in 
the: fructification, into calyx, corolla, stamens, pistils, 
and pericarp; and 4th. ‘The seed, with its prepara- 
tory organs of fertilization, the pollen or its aura, act- 
ing sympathetically upon the glandular surface of the 
stigma. 

We shall now endeavour to elucidate these propositions 
briefly, in the order in which they have been adduced. 
And in the first place offers the Roor; an organ, at one 
period or another, I believe, universally necessary to the 


support of all vegetables, of very general occurrence in 
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an unequivocal character, though sometimes dispensed 
with in the advanced state of developement in certain 
plants, which thus form exceptions, only, to the general 
rule. Those we term air-plants (Epidendrum, Tilland- 
sia, &c.) commence their vegetation with proper roots, 
though these fibres afterwards appear unimportant to the 
support of the plant, which thrives suspended from the 
ground, equally as well as upon it. The Dodder 
(Cuscuta) at first strikes root, but no sooner grows up 
to approach some plant, than it clasps around it a sort of 
short papille, whereby it derives its future nourishment 
or means of support; and so perfectly is this end attain- 
ed, that the root now perishes, and the plant becoming a 
parasitic rambler, elaborates no sap of its own, has no 
cuticular pores (or stomates), neither leaves nor proper 
foliar functions, existing simply by extraneous nourish- 
ment, and the whole plant in reality is a kind of root out 
of ground. Ina vague way the Aphyteva of the Cape 
of Good Hope, no less than the wonderful Rafflesia of 
- Sumatra, is said to be without roots, the whole plant, 
in these instances, consisting merely of a single flower 
and its stipe ; but as it is not pretended that they are with- 
out a point of attachment, the Aphytera being parasitic on 
the roots of an Euphorbia, they are as certainly furnished 
with a root or subterraneous absorbing extremity, as any 
other vegetables ; and the same may equally be asserted 
of the whole tribe of Fungi and Fucz, or Mushrooms 
and Sea-weeds, as well as the tribe of Luachens, which 
are commonly attached to wood or stone. ‘The most 
ambiguous plant in creation, perhaps, in this respect, is 
the minute Lemna arhiza, which floats on the surface of 
water at liberty, and produces not even a radicle; yet 
there is a projection on the under side of the plant, 
which is not on the upper, not unlike the first commence- 
ment of a renewed radicle, growing out of the base of a 
dry bulb. Indeed, by Wiggers it is considered merely 
the young state of Lemna minor. Some of the Utrieu- 
larias, also floating aquatic plants, though often crowded ~ 
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with submersed herbage, have no distinct radicles at this 
stage of their growth; but as there are species of this 
genus which penetrate into the earth, and grow also in 
the water, I think we may safely conclude by analogy, 
that, like the Cuscuta, their first growth is accompanied by 
a genuine radication; a circumstance, however, which 
has never yet been ascertained. 

In the whole range of vegetable creation, then, the 
root, in some form or other, or an inferior absorbing ex- 
tremity, appears to be always present. Still its functions 
are sometimes exercised by the stem and leaves alone, 
though it appears to be peculiarly necessary to the infant 
plant, immediately after its birth from the seed; but the 
first impression of life is evinced by the cotyledons or 
primary leaves. Its developement is very different from 

_ that of all the ascending vegetation ; one is influenced by 
air and light, the other penetrates the earth in quest of 
moisture, which it absorbs by its numerous extremities, 
though not solely by these, as many plants will still grow, 
though divested of their extreme fibres, and bulbs grow 
olten in water considerably, before the complete devel- 
opement of them. Indeed, from familiar experiments 
and occurrences, itis pretty evident that roots, excepting 
fibres, are very similar to trunks and branches, for they 
contain latent buds like them, capable of giving out 
branches and leaves. This must be quite familiar to all 
who have observed the Sumach trees, Poplars, ilan- 
thus, and many others, whose roots, on attaining the 
surface of the earth, send up suckers or branches ; it is 
likewise well known that some vigorous plants will grow 
in a reversed position ; the top planted in the earth, will 
generate roots, and the roots shoot forth branches. 
fibres alone, then, are essentially roots, and these, like 
leaves, are often capable of producing branches and buds 
under ground, as the latter generate them above. If 
fibres ean become branches, they probably from the first 
possess many traits of resemblance, and appear a kind 
of organs intermediate between them and leaves ; if this 
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be allowed, the extremities of the fibres or spongioles 
are not the only absorbing mouths, and the cuticular 
surface, though destitute of the usual pores which exist 
in the leaves, must also assist in this office. 

The fibrous processes produced by some plants termed 
tendrils, have some affinity with root fibres; like them 
they avoid the light, and seizing upon objects in -the 
shade, afford a means of attachment and support above 
ground to the weak stems which produce them. ‘This 
office, as remarked hereafter, is fulfilled in various ways; 
tendrils being sometimes abortive leaves, at other times 
they occupy the situation of stipules, or of peduncles. 
In the 5-leaved Ivy (Cissus hederacea) they occupy the 
place of peduncles, are much ramified, and possess ab- 
sorbing extremities, which adhere very firmly to walls 
or trees, and really perform every thing which is done 
by the true clasping radicles of air-plants ; but still they 
are quite different from the roots of the same plant, and 
merely serve to show how near to this character some 
of the aérial productions of plants approach. 

What it is that essentially constitutes the simple rad- 
acle, or by what influence it seeks nourishment in a di- 
rection opposite to that of all the rest of the vegetable, is 
a mystery we can never unravel ; it is a necessary law of 
the being with which it is connected, and admirably suited 
to answer the end for which it was formed. If vegeta- 
bles grew without attaching themselves to the soil, they 
would become the perpetual sport of accidents; the 
landscape would lose its beauty; trees, those mighty 
monarchs of the vegetable world, which clasp the soil with 
such irresistible grasp, which tower in living columns to 
the skies, sheltering and refreshing the earth by their 
umbrageous summits, teeming with fruits and flowers the 
most exquisitely serviceable to man and beast, would be 
unknown without the aid of these feeble fibres we call 
roots. Nor would the thousand uses to which we apply 
timber have ever been fulfilled. The ship, which 
brought, as it were, into existence the vast quarter of the 
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world we now inhabit, could not have had a being, with- 
out this slender, but all important supporter and nourish- 
er of the vegetable. ; 

In all woody plants the roots are extensive, and greatly 
subdivided, so that the fabrication of the radicles is some 
times little short of that produced by the leaves. In 
herbaceous plants, the roots are more diversified; or at 
-jeast their stocks or summits, for the fibre or radicle is 
always the same simple or divaricated vegetable thread. 
Of these root-stocks the more remarkable are either 
tuberous or bulbous. ‘The Turnip is a round and flat- 
tened root-stock or tuber; the Radish a fusiform* or 
spindle-shaped root-stock ; so is the Carrot and Parsnip, 
though differmg in their summits, which in the latter 
are flat as,in the Turnip. Some tubers continue to 
afford generations of plants without increase, as the 
Cyclamen and Laatris ; others, as the Potatoe, Batata, 
and Jerusalem Artichoke (Helianthus tuberosus), annu- 
ally increase their tubers to a great extent; those of the 
Potatoe and tuberous Helianthus are real short branches 
or suckers, produced by fibres at their extremities, giving 
buds or branches from every scar or eye. The tubers 
ef some Orchides are palmated, or shaped like the 
hand ;+ anew tuber is formed yearly, and sometimes 
a smail additional one, but the increase of this tribe is _ 
very limited. 

‘The bulb is a true root-stock ; in the Onion and oth- 
ers, tunicated, or formed of circular coats laid mutu- 
ally over each other.[ These are formed from the 
leaves, being merely their bases rendered succulent by 
gravitating juices. As the growth of the plant or bud 
advances, the sap becomes exhausted in these tunics, 
which successively, towards the interior, becoming dry 
and dead, are reduced to those thin and almost pellucid 
films we see around the bulb of the Onion. Some of 


_* For the figures of roots see Plate IX. 
t See Plate IX, Figure 7 ¢ Figure 5. 


18* 


210 GENERAL ORGANIZATION OF PLANTS. 


this kind of bulbs increase very rapidly, as in the Beth- 
lehem Star (Ornithogalum umbellatum), which thus 
becomes a troublesome weed; while others, as some 
Amaryllides and Brunswigias, of the Cape of Good 
Hope, scarcely afford an) offset in the course of many 
years. Wherever a degree of obliquity is, however, 
produced in the bulb, either naturally or artificially, by 
wounding, one or more offsets follow, so that there really 
exist latent buds on the caudex between the tunics, but 
they have not room to expand, or want the vigor when 
the bulb retains its concentric position. The scaly bulb* 
common to the Lilies is likewise a caudex or root-stock, 
but differs from the preceding, having an analogy with 
the foliage, which is never sheathing, as in the tunicated 
bulbous plants. The scales may be considered as clus- 
tered or imbricated subterraneous foliage never otherwise 
developed, except as in the White Lily (Lilium candi- 
dum), where it is not uncommon to observe the scales 
‘contiguous to the leaves in the bud, partly foliaceous at 
their summits, so that their true nature is no longer in 
any doubt.. These scales are capable of reproduction 
often like true offsets. ani 

In the physical structure of roots we find an import- 
ant difference from that of. the ascending vegetation, in 
the exchange, apparently, of cribriform or porous vessels 
for the spiral ones, which are generally wholly wanting 
in the root, and in the absence of visible cortical pores. 
All these perforated and even spiral vessels, however, 
according to the observations of Mirbel, may be regarded 
as mere modifications of each other, for in their course, 
in some aquatics, he found, as he imagined, all the va- 
rieties sometimes united: in the same tube. Still, this 
difference, such as it is, appears materially to influence 
the character of vegetation. In the radicle, the elastic 
spiral vessel is never perfected, a perforated tube without 
capacity for ascending motion occupies its place ; and 
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hence, probably, arises the supine character of the one, 
and the aérial or anti-grayitating faculty of the other. 
If any general portion of the vegetable structure be pos- 
sessed of motion, a necessary law of life, it must be the 
spiral vessels, whose office is supposed to be the upward 


propulsion of the sap. Without this substitute for the 


animal arterial system, vegetation would lose its charac- 
ter; leaves, flowers, and fruits would be unknown; and 
this imaginary privation is real in the whole radical! sys- 
tem, whose hidden progress in the earth instead of the 
air, though answering an admirable economy, is destitute 
of all the results of the more favored aérial growth. We 
can trace the cause of this difference to nothing more 
certainly than to the presence, absence, or degeneration 
of these important spiral or motary organs. | Pressed 
upon by gravitating fluids in a direction contrary to the 
ascending principle, the spiral tube is no longer impelled 
into motion, and the stagnating juices, retained as in a 
reservoir, only slowly transude through sluggish tubes, 
perforated merely with pores for intercellular communi- 
cation; and at this very point, the vegetable juices 
crudely imbibed from the earth, seem to require this 
elaboration to fit them for the general nourishment of the 
host of individuals which go to cgnstitute what we com- 
monly term a plant. 

A mere condition of the same organs, then, seems to 
decide what part of a vegetable shall radicate or foliate 5 
yet nature, from the first, as we see in seeds before they 
are suffered to germinate, had decided the office to be 
respectively filled by the relative position of the parts of 
the embryon vegetable; so that the radicle and the 
plumule, however closely related in general structure, 
are yet dostinct from their origin. A vast portion of the 
vegetable progeny (namely, the root) is thus, for general 
economy, retained in a state of the lowest neutrality, 
compared with the more perfect sexual character enjoyed 
solely by the flower. An economy not very different 
prevails among some of the insect tribes; thus, among 
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the common honey-bees, many thousands of neuters, or 
imperfect females, administer to the numerous progeny 
of their sister queen and her mates; their whole happi- 
ness consisting in the welfare of their community, and in 
assiduously promoting its concerns. 7 


We come next to the consideration of the second 
essential organ of the vegetable, namely, the Srem. With 
this commences the ascending vegetation ; it is in fact 
the general support of all the other organs of this grand 
or aerial division of the plant. For its anatomy we must 
refer the reader to a subsequent chapter ; we have now 
only to do with its general functions and character. 
Stems have two different periods of duration ; namely, 
annual and perennial. ‘The annual are necessarily 
herbaceous or destitute of wood ; these either perish with 
the whole plant, when its existence ceases within the 
period of a year, or are renewed yearly from the same 
perennial root, in those plants hence called herbaceous 
perennials. Perennial stems are necessarily woody, but 
the difference between a shrub and a tree is merely 
comparative as to bulk. There is no reason but acci- 
dent to prevent trees from growing as perpetually as 
herbaceous perennials. The leaves supply annually in 
these plants an additional external cylinder of alburnum. 
or sap-wood, which afterwards hardens into true wood ; 
in this way the accumulation proceeds with age, the stem 
at the same time ascending as it thickens, to the height 
sometimes of 240 feet, as in the Caryocar amygdaliferum 
of the forests of Bogota! with a diameter, in the African 
Adansonia, of 25 feet or upwards, and attaining, as sup- 
posed by Adanson, the scarcely credible period of a 
thousand years. Here, then, is a production of the 
tropics, that paradise of vegetables, which seems almost 
to challenge the laws of mutability. But even in the 
cold climate of Britain some oaks have been known to 
exist for several centuries. Each layer of alburnum, 
perfect as the first, without any indication of natural 
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failure or decay, if perfectly concentric, might probably 
continue to be added, throughout the course of time 5 
but an oblique posture increasing with age, destroys the 
balance of the stem, and this, aided by the natural acci- 
dent of broken branches, at length exposes the interior 
to decay ; the disorder now continues to pervade every 
part of the trunk, till becoming reduced to a mere shat- 
tered shell, it yields to the fatal blast. 

Such is the general view of arborescent vegetables, 
whose real duration, or law of life, is apparently very 
different ; for we know that any bud taken from a tree 


is capable, either by itself, or by ingraftment, of becom- 


ing a distinct individual similar to the parent trunk. 
Even leaves, in some suculent plants, as well as other 
kinds, are capable of becoming perfect individuals, as 


‘in the Hoya carnosa, Bryophyllum calycinum, Gloxinia 


speciosa, and Venus’s Fly-trap (Dionea) ; and in this 
respect approach the character of the subterraneous 
leaves or scales of Lilies, equally susceptible of individu- 
ality. A tree, then, in place of being a mere mdividual, 


is formed by the union or conjunction of a host of dis- 


tinct vegetable beings, united by common wants, and 
nourished by an universal pabulum, conveyed. through 
the vessels of the common trunk, whether aérial or sabe 
terraneous. 

But to what organs are we to limit this rnpIviDUAL- 
my? Must we include the whole bud or embryon 
branch? but if so, what are we to consider the leaf of 
the Hoya and Bryophyllum calycinum ? not certainly as 
an imperfect individual, as the fact of its capability of 
independent being proves the contrary. We must come, 


then, to the conclusion, that leaves, even single leaves, 
are so many distinct vegetable beings! and all analogy 


bears us out in the conclusion; nor is it at all uncommon 
to cultivate plants from these mere leaves, especially 


those which are succulent. Indeed, the vascular struc- 


ture of leaf-stalks, and of the plexus rahiol longitudinally 
occupies the centre of leaves, is so similar to that of 


214° GENERAL ORGANIZATION OF PLANTS. 


branches, and the latter so completely in character with 
the general trank, that we can scarcely ascribe the power 
of individuality to any thing more than the leaves. ‘These 
organs are not, then, the mere lungs of the vegetable, 
but beings perfect and distinct in themselves, and capa- 
ble, as we shall presently see, of becoming metamorphosed 
into all those complicated organs, which form the fructi- 
fication of plants. In this point of view, then, there is 
but one term of vegetable existence ; namely, the dura- 
tion of the leaf. When the leaves fade and fall, the 
annual term of their existence is completed; and the 
following spring gives rise to a new generation of a pro- 
truding and naturally ingrafted progeny. Plants no 
more than animals can cast off their lungs (as the leaves 
were assumed to be), but perish by whole individuals 
like other organized beings. So simple, in fact, is the 
vegetable tissue, that I doubt, whether our analysis of 
the vegetable entity has descended to its ultimate bounds ; 
for in the Bryophyllum every notch along the margin of 
the leaf, like every eye or bud in a Potatoe, is capable 
of protruding a perfect radicating vegetable. In this 
plant, then, every principal lateral plexus of the leaf, in 
connexion with its cellular tissue, may be viewed as the 
boundary of a vegetable being of the most simple charae- 
ter; and such leaf is consequently formed of several 
individuals, ingrafted mutually together by approach. 
That whole leaves are naturally capable of this process 
of ingraftment is unquestionable, and may often be ob- 
served, as well as stems, which frequently grow to- 
gether in lateral clusters, as in Coxcombs (Celosva eris- 
tata), &c. But additional views of a still more simple 
vegetable individuality will be given when we come to 
speak of the pollen or ultimate visible boundary of vege- 
table existence. Leaves ordinarily present all kinds of 
combination in their form. In the Bauhinia and Jeffer- 
sonia no one can entertain any reasonable doubt of their 
combination by pairs ingrafted perpetually by approach. 
The leaves are digitate, er grow together by fives, in 
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some Blackberries; yet on the extreme branches of the 
same individual it is not uncommon to see them so con- 
nected as to present merely three extended points, and 
still higher to assume the simple character of unity. In 
considering, then, in every instance, a leaf as a distinct 
vegetable being, because of its power of continuing the 
vegetable life, we shall often fall short of the truth ; and 
perhaps the mere serratures or indentations of the foliar 
margin (as in Bryophyllum) are indicative of so many 
still simpler individuals of this wonderful tribe of beings ! 
Nor do we lack analogy of this kind of aggregation, in 
the animal kingdom ; witness the many myriads of indi- 
viduals engaged in fabricating the submerged forests of 
coral, which so abound in the inter-tropical seas as to 
give foundation, or at least great extension, to many 
islands and extensive coasts. Indeed, Peron and Le 
Sueur discovered in the Mediterranean, and Atlantic 
ocean, molluscous animals which were inseparably aggre- 
gated together into a common cylinder or trunk, and 
nourished by a common medium!* In this view how 
Infinite are the numbers of vegetable beings ! what vast, 


* The most remarkable of these animal communities is the genus 
Pyrosoma of these authors, of which they discovered three species ; 
but the most singular and conspicuous is P. giganteum of the Mediter- 
ranean, discovered by M. Le Sueur, near Nice. The small animals of 
this species, somewhat resembling headless tadpoles in form and size, 
are found in immense numbers aggregated together, and mutually in- 
grafted into a common floating hollow cylinder, of the length usually of 
14inches. The internal openings or mouths of these animals commu- 
nicate with the interior of the cylinder; and by this means water is 
passed into the branchia for respiration and nutrition. A second exter- 
nal opening is seen near what may be called the tail of each animal. 
They are hermaphrodite, and the young are produced from minute eggs. 
Every egg appeared to contain four microscopic animals, mutually in- 
grafted together, each destined to become the parent of another cylindric 
host of pyrosomes ; and affording us a perfect analogy with a young 
plant, which should commence its stem with a verticil of four leaves, 
and afterwards produce them thickly scattered over this stem, without 
any particular order, as in the Toad-flax and White Lily. A similar 
union of individuals is also found in the Salpas, which float like the 
Pyrosomes ; and the same thing, on a very limited scale, takes place in 
the Botryllus, which remains attached to other marine bodies. 
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what complicated associations occur ‘in the gigantic oak 
which has subsisted for centuries! How wonderful the 
power by which these animated atoms are crowded into 
such Protean mazes of form, whose numbers arithmetic 
fails to compute, and their Creator alone perceives their 
boundless limits! Yet the whole strikes the: most care- 
less observer as displaying a general result of the most 
perfect harmony and beauty. | 
Into the general detail of the external characters of 
stems we shall not enter, as most of the technical terms 
employed in deseribing them will be found in the Glos- 
sary.* They are all very similar in texture, excepting 
that those of annual duration are destitute, or nearly so, 
of woody fibres. Of their general anatomy we shall 
treat hereafter. They differ materially in the general 
divisions of the vegetable kingdom. In the Grasses they 
are almost uniformly hollow, and divided into a few dis- 
tant, circular joints called nodes; the stems themselves 
in this tribe are called culms. Those of Ferns and Fun- 
guses are termed stipes. ‘The leaf-stalk is known to the 
botanist as the petiole; the foot-stalk of the flower is a 
peduncle ; and when originating directly from the soil, 
and bearing only a flower, it is termed a scapus (scape), 
as in the Dandelion and the Snowdrop, as well as the 
Daffodil ; these may generally be considered as axillary 
peduncles, arising from the caudex or shortest of stems. 
When stems have a tendency to recline prostrate on the 
earth, they are very apt, like mere root-branches to 
throw out fibres from the axils or bosoms of their leaves $ 
these are then prostrate or radicant stems ; in Mitchel- 
la we have the former, in white Clover the latter kind, 
or rooting stem. Other stems, equally feeble for want 
of woody fibres, obtain adventitious support by means 
of clasping tendrils, as we perceive in the common Pea; 
such climbing stems are termed scandent, are usually 
annual; and when, as in the Ivy and the Trumpet-flower, 


* For figures of stems and forms of inflorescence, see Plate 9. 
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(Bignoma radicans), these holding processes are numer- 
ous and fibre-like, the stem is said to be radicant, though 
the real roots are very different, nor does one exercise 
the office of the other. Sometimes, as in the Convolvu- 
lus and the Hop, as well as the Kidney-bean, the weak 
stem itself acquires a support by entwining its branches 
around neighbouring objects ; this is then called a volubu- 
lous stem. | 


We come now to the consideration of the third essen- 
tial class of organs in the vegetable. The Leaves, . 
epitomes of vegetable nature, containing within them- 
selves germs of independent existence, and capable of 
familiarly eliciting this property when of a succulent tex- 
ture, or sufficiently supplied with the cellular pabulum ; 
they are of general occurrence, and perform the most 
obvious traits of vitality exhibited by this class of organ- 
ized beings. ‘There are, however, some plants destitute 
of leaves in their ordinary character, such is the Dodder 
(Cuscuta), and the Casytha filiformis. In this case 
the functions of the leaf are performed by the stem. In 
its succulent epidermis the sap is aérated, and from 
the bosom of its articulations are at length protruded, as 
usual, the flowers and fruit. Some of the Cactuses are 
perpetually destitute of foliage, as well as some succu- 
lent Euphorbias ; but the Stapelias with Cactus Opuntia 
and several other species produce minute cylindric leaves: 
in the first stage of the growth of their leaf-like articu- 
lations. ‘These, however, are caducous, of a very tem- 
porary duration, and the stem alone is then left to fulfi 
all the other functions of the vegetable. The herba- 
ceous color of these stems clearly evinces their assump- 
tion of the foliar character. In Xylophyllum and Rus- 
eus (the Butcher’s-broom), the ambiguity of the stem 
and leaf attains its utmost; for the apparent green leaves 
perform, at once, the functions both of branches and fo- 
liage, the extreme branchlets appearing perfect leaves, 
but possessing the singular faculty of producing flowers, 
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either on their surface (as in Ruscus), or in the depres- 
sions of their margin, (a circumstance which is exhibited 
in the curious Xylophyllum.) In Cupressus» disticha, 
thé smallest branchlets possess a common function with 
the leaves, being equally green when growing, and both 
alike deciduous together. In all these examples it is 
clear, that the foliage is only dispensed with when the 
succulent or herbaceous stem becomes capable of per- 
forming the foliar function; because the aérating of 
the sap, and the elaborating of it for the maintenance 
of the other parts of the plant, are the indispensable foliar 
functions. At the same time, these examples of ambi- 
guity or confusion of the branch and leaf are very re- 
markable, and give additional weight to the opinion of 
the great simplicity of the vegetable tissue, and of the 
possible substitution of one part of the plant for the oth- 
er, a character carried to the utmost in this phylloid sys- 
tem, as we shall presently perceive ; so that the whole 
vegetable appears constituted, in reality, of only Two 
systems of organs; namely, the Rapicunar and Fo- 
L1AR; for, in relation to the latter, we perceive that oc- 
casionally in some succulent plants, the foliar office can 
be performed by the stem. In the radicular system, or 
subterraneous vegetation, the fibre performs exclusively 
the double function of the leaf and stem; but the result 
in the extension of vegetable individuality is compara- 
tively barren, owing to the very different medium in 
which the operation is carried on; when, however, an 
aérial medium is acquired, when the root approaches the 
surface of the earth, in many instances, its prolific power 
of sending up shoots or multiplymg individuals is very 
familiar. ‘The Dodder may be considered as an exam- 
ple of an ambiguous vegetative system 5 its shoots, like 
radical fibres, become branches, and perform the whole 
foliar system from first to last; but, finally, produce 
flowers, indicative of the prevalence and complete de- 
velopement of the phylloid character. This last im- 
portant result decides, indeed, the difference between 
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the radicular and foliar system. But previous to the 
appearance of flower-buds, the whole plant seems truly 
radicular, is turgid with gravitating juices, and ready on 
all occasions to cling to growing plants, by entwining 
around them its protruding, absorbing processes, and de- 
priving them, like roots in the soil, of their moisture and 
their sap. 

The foliar character again approaches the radicular 
in many submersed aquatic plants; for, while the sum- 
mit of the stem, or the part emerging from the water, 
presents the ordinary character of herbaceous foliage, 
the lower submerged leaves are of an olive color, of a 
very thin consistence, and mostly divided like roots into 
capillary threads, or very narrow and multifid segments, 
and the flowers almost universally appear only above the 
water, or in connexion with the more perfect foliar sys- 
tem. We perceive then, in this instance also, an ad- 
ditional example of the approach of the foliar to the 
radicular character. by degeneration, induced through 
the mere circumstance of submersion, even in a pellucid 
medium, as differing from the aerial. Distinct, then, as 
we must still consider the subterraneous, from the aérial 
vegetation, we yet discover many unquestionable points 
of affinity; the great difference being, in fact, due to 
the different mediums in which these organs are devel- 
oped. But the invariable tendency of the one set of 
organs to penetrate naturally into the earth, or to avoid 
the light ; and the opposite tendency of the aérial vege- 
tation to ascend into the air, are laws so uniform and so 
wonderful as amply to justify this double view of the 
vegetable, and we must therefore relinquish our investi- 
gation at that point where all further inquiry must neces- 
‘sarily cease, the bias arising from the mysterious laws 
of organic life. 


We come now to speak of the functions of leaves, as 
exhibited in their various transformations to supply the 
rest of the vegetable organs. Their disposition on the 
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stem is twofold, alternate or opposite; when more than 
two meet together at the same joint of the stem, they are 
said to be verticillate. In whatever order the leaves 
occur, they are alternated as they ascend the stem ; t. Be 
the second opposite pair are in a contrary direction on 
the stem with the first, or decussated. Sometimes we 
find them united or ingrafted together by the base, as in 
the Teasel : sometimes joined togethenalmost as one leaf, 
as in the upper, but particularly the floral leaves or 
bractes, as in the common European Honeysuckle, (Lon- 
werd.) ) 
The Bracres appear as the harbingers of those sur- 
prising changes which the foliar system undergoes id 
producing the parts of fructification. They are still ob- 
viously leaves, and usually obey the disposition of those 
organs on the rest of the vegetable. ‘T’hey are conse- 
quently alternate, opposite, or verticillate, distinct from 
each other in their parts, or more or less perfectly united 
into a single piece; though often green and herbaceous, 
yet not unfrequently colored in a degree like the calyx 
or petals. In the Euchroma coccinea (Bartsia, L.) 
even the corolla itself is herbaceous or greenish, while 
the broad trifid bractes are of ghe most gaudy scarlet. 
In a second undescribed ‘species (E. *sanguinea) of 
Arkansa, the floral leaves are of a deep purple, sand the 
corolla as inconspicuous for color as in the preceding. 
So in E. pallida (of the northern mountains of Canada 
and New Hampshire), the bractes are large and: pale 
pink, with the corolla yellowish green. In Salvia 
Horminum, the branches terminate’ beyond the flowers 
in tufts of blue or bright pink bractes; and in S. splen- 
dens, these organs, as well as the very flower-branch or 
rachis, are of the same brilliant scarlet with all the rest 
of the inflorescence ; but the first floral leaves appear- 
ing like the others, except in size, are still partly green 
or herbaceous. 

The Caryx frequently presents the green and leaf- 
like character; its parts, when separate (sepals), are 
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commonly termed leaves by botanists; its divisions, in 
some Roses, are very obviously leaves, subdivided into 
lateral segments, like the uppermost true leaves of the 
branch. ‘The true leaf is, however, less frequently 
traceable in the calyx than the petiole or stipule, which 
is more commonly and uniformly discoverable, than the 
foliar lamina; thus, in the calyx of every Rose-bud, 
the widened stipule, destitute of leaf, is obvious. In the 
flowers of several Gentians (as our G. Saponaria and 
G. Catesbai), both sheathing petioles and small leaves 
‘upon them are visible in the parts of the calyx as in 
the rose, but the segments are here ingrafted together at 
the sides into a cup, though in the fringed Gentian 
_(G. crinita), nothing more is present in the calyx than 
the petioles. But, in short, the foliar character of the 
calyx will scarcely be disputed by any observer. For 
the arrangement of its parts in a circular order, we have 
only to consider the whole flower as a series of verticil- 
lated foliar appendages brought together either in alternat- 
ing or even quantities, and free in its parts, or more or less 
united at the sides by approach. In whatever order the 
calyx may present itself, the succeeding or second range 
of organs, or corolla, are alternate with it; and so the 
stamens with the petals; and the pistils with the sta- 
mens; an order of ‘interposition universal with the true 
foliage of all plants. | 

The Coroua often differs but little from the calyx ;- 
its dissimilar and brighter color is, indeed, the most ob- 
vious distinction. But we must be well aware of the 
slenderness of this external character; for the calyx, 
commonly externally herbaceous, is sometimes internally 
painted like the corolla; and the bractes themselves, 
those indisputable leaves, are often equally as gaudy. 
The common leaves of the tulip, when approaching the 
corolla, are sometimes equally variegated with bright 
colors. Occasionally, even the situation of the corolla 
is supplied by an additional calyx (in Campanula Me- 
dium and in the flower of the garden Anemone, which is 
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sometimes wholly changed into leaves), and the calyx 
sometimes presents constantly the high colors of the co- 
rolla, (Fuschia species.) Nor is the importance of this 
beautiful part of the fructification so great as to be always 
present, for many flowers are supplied with the humble 
calyx only. 

The Sramens, so important in their office as to be 
universally present in all Phenogamous vegetables, pos- 
sessing the important office of communicating fertility 
to the germ, are the next interior range of processes 
that present themselves, and appear further removed 
from the foliar character than any other organs of the 
fructification. Yet many circumstances render it ob- 
vious that they belong to this class. In all double flow- 
ers, for example, the stamens are transformed into pe- 
tals. In Mymphea or the Pond-Lily the inner ranges 
of petals answer the purpose of filaments to the anthers. 
Such petals then appear as expanded petioles to the 
anthers, while the usual, narrow, and real thread-like 
filaments evidently occupy the situation, and present the 
natural appearance of perfect petioles to the support of 
the anthers, whose two longitudinal cells equally repre- 
sent the two lamine or sides of the leaf; and in double 
Poppies we frequently observe the anther only changed 
into a petal, which is thus, as it were, really petiolated. 
A kind of intermediate but monstrous organs, are con- 
stantly presented in the genus conitum, whose pedi- 
cellated, tubular, curved nectaries approach in form to 
tubular anthers, such as we find in the genus of the 
Heath (Erica.) The nectaries of the Columbine are 
very similar, and in one variety of what are called double, 
or rather monstrous flowers of this kind, 3 or 4 ad- 
ditional rows of these horns, or barren anthers, are not 
uncommon. In Calicanthus the confluence of all the 
organs of fructification is very remarkable ; there is a 
petaloid or colored calyx formed of several confused - 
ranges of leaves, passing indeed into the true leaves very 
distinctly ; and even the brown flowers part with their 
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color and become green in drying. An inner narrower 
range of the same leaves constitute the filaments of the 
anthers ; and, beyond these again, we find a set of fila- 
ments without anthers, approaching, but not attaining, 
the character of the true pistils, which spring from. the 
interior of the ventricose calyx. But a cireumstance still 
more remarkable is, that, after the usual period of in- 
florescence, the flowers of the Calicanthus can be called 
into existence at almost any period of the active vegeta- 
tion by cropping the extreme leaf-buds of the branches ; 
there then succeed, in the axils of the first pair of 
leaves, two flowers, which, without this pruning, would 
as certainly have developed leaves only! a strong proof— 
of the near affinity subsisting betwixt the foliar character 
and that of the inflorescence, the balance being swayed 
merely by a little additional sap ! 

We pass now to the last set of foliar organs, namely, 
the Pistiis. ‘These occupy the centre of the flower, 
but are not always concentric. ‘hey vary in number 
from one to many, arranged in circles, or aggregated in 
masses. ‘Their internal position is favorable to their 
union by lateral ingraftment, and is often attended by 
examples of extensive abortion of germs, and a coales- 
cence of parts, so as greatly to mask the really simple 
character of the rudimental organs. One of the most 
simple pistils may be seen in the common monogynous 
Larkspur (Delphinium consolida.) Its thread-like sum- 
mit is the style terminated by a minute stigma; the 
capsule consists of a small leaf, as it were, folded in- 
wards, and the germs or the seeds will be found attach- 
éd to minute threads on the margin. In the Colum- 
bine there are 5 of these distinct capsules ; in Hibiscus 
5, so united at the sides, as commonly to pass for one 
capsule with 5 cavities or cells. In the Hollihock there 
is a numerous circle of little capsules. ‘The Apple pre- 
sents 5 capsules attached at the sides, and imbedded in 
the cellular mass of the altered calyx. In the Cherry 
this pericarp becomes hard and woody, and its integu- 
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ment filled with sweet and juicy pulp. In the Rose 
there are many pericarps attached to the sides of the 
ventricose calyx. In the Bramble the calyx is laid 
open, and the pericarps, coated with pulp, are seated up- 
on its elevated base. The Strawberry only differs in 
having a juicy receptacle, and dry seeds, which are in 
reality true pericarps. In Spirea, still of the same natu- 
ral range or family, the pericarps, true capsules, open 
spontaneously, and resemble those of the Larkspur. 
Degeneration is very remarkable in this organ, especial- 
- ly where the pericarp becomes of great hardness, as in 
the Cocoa-nut, which appears as a globular pericarp of 
one cell, and containing only a solitary seed, but in the 
germ there were several seeds, and a capsule in rudi- 
ment of 3 distinct cells. 

The confluent character-of most of the organs of 
fructification is very obvious in Canna (or Indian shot) 
there is but a single stamen with a petal for its filament, 
and the style itself is equally petaloid. In Iris the stig- 
ma appears as 3 ingrafted petals. In Clarkia the stig- 
ma presents 4 petaloid lobes. In these cases it is ob- 
vious, that the stigmas bear a real affinity with the petals, 
so that the character of one must necessarily be similar 
with the other. Besides which, we find sometimes, as 
in some double Roses and Stocks, the germs developed 
into mere leaves, or even branches. In double Pinks 
and double Stocks the number of petals far exceeds the 
relative number of stamens, so that the parts of several 
flowers are often protruded within each other, and the 
flower, in reality, becomes thus a very short branch. _ 
Every part of the flower can occasionally be transformed 
into its neighbouring or succeeding organs ; thus evincing 
the near affinity they have with each other. 

In the Sea-wrack (Zostera marina, a_ salt-water 
aquatic, referred, uncertainly, to Moncecia Monandria), 
a singular simplicity appears in the fructification. ‘The 
grass-like leaves are long and narrow ; those which pro- 
duce the fruit are often short and wholly occupied, but 
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occasionally the lower portion only produces it, while 
the upper is an ordinary leaf. ‘The margins are bent 
a little over the flowers, which are arranged in a sessile, 
double, irregular row, and consist solely of anthers and 
pistils, without either calyx or corolla. ‘These are always 
green like the leaves. ‘I'he male flower, or anther, is 
regularly oblong, and bursts unequally towards the cen- 
tre, giving out yellowish pollen mixed with fibres. The 
pistillum, which solely constitutes the other flower, is 
almost exactly similar with the anther, but terminates 
with a bifid stigma, and contains, finally, one seed. 
The simple foliaceous character of these essential or- 
gans here, then, appears nearly as complete as possi- 
ble ; they are not accompanied by a perianth of any kind, 
and are left in such rude simplicity, as not even to be ag- 
gregated into a polyandrous flower, of which they are 
certainly the rudiments. An almost equal degree of pri- 
meval simplicity likewise prevails in the green flowers 
(mere anthers and pistils) of the Ruppia, also an oceanic 
plant. In Hippuris, equally simple in its fructification, 
we have, indeed, a well-formed anther; showing, as it 
were, the passage of these rude F'Luviates (which, for 
aught we know to the contrary, may be antediluvian 
productions) towards those which produce flowers, at 
once more beautiful, more complicated, and mysterious- 
ly masked ! 


We come finally to the examination of the fourth set 
of organs, to which the whole floral appendage appears 
subservient ; namely, the Srxp and its immediate cause 
of generation ; and here we may almost quit the subject 
and acknowledge our ignorance of the generative mys- 
tery. ‘Two sets of organs are connected invariably in 
phenogamous plants with the production of the seed; 
these are the pollen and the stigma. 

The Pollen, or fertilizing powder of the anthers, must 
be necessarily considered a something wholly extrane- 
ous to the foliar system, though produced through its 
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agency ; and as it is not a mere function, but a peculiar 
organization that is the result, foreign to the foliage im 
all its metamorphoses, we shall offer a few remarks up- 
on these organs, as connected, in our opinion, with a 
fourth and very distinct class of faculties. 

The pollen, no doubt, varies specifically and generi- 
cally in plants; for, while the result of its operation is 
visible among kindred species, in the production of in- 
termediate hybrids, remote genera refuse all such ad- 
mixture; so that the vegetable, as well as the animal 
world, can never be contaminated by heterogeneous mon- 
sters. Viewed through a magnifying medium, the pollen 
generally presents the appearance of smooth or villous 
spherical grains, simple, or apparently aggregate in num- 
bers, loose or blended with slender fibres (as in Gno- 
thera, &c.), and varying in size, from the appearance of 
fine powder to that of conspicuous moths’ eggs, as in 
maize. These globules are, no doubt, also capsules, 
which open and shed their subtle contents so as to float 
in the air towards the stigma. And, as we commonly 
perceive, in Monecious and Dicecious plants, an almost 
uniform fertilization, we may readily suppose the subtil- 
ty of the agent which produces such fertility. This 
substance exercises a peculiar sympathetic influence up- 
on the summit of the pistillum or stigma, and its vital 
energy is circulated to the germs or ovules of the pericarp ; 
after whichy they begin rapidly to increase in size, and 
finally, as the seed, attain their utmost dimensions. These - 
spherical grains or pollen are obviously a modification 
of the cellular tissue, which likewise appears to be form- 
ed of globular sacs mutually compressing each other, 
so as to give on a transverse section those hexagonal 
cells which it commonly presents. In the pollen, how- 
ever, the contents are mostly farinaceous, instead of 
liquid, as their buoyant contents are intended to float 
in the air in search of adventitious contact with the 
appropriate pistillum ; but in their primary charac- 
ter, before this aérial developement, they must possess 
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much of the ordinary character of the common succu- 
lent cells of the leaf and stem. This buoyancy is also 
aided by the hydrogen which this substance is known 
to produce. 

The high degree of vitality, which even these mere 
apparently inert globules, or reservoirs of vegetable mat- 
ter, possess, occasionally, is thus strikingly evinced, when 
so minute an atom as a grain of pollen should have the 
wonderful power, probably by its mere aura of giving a 
distinct and assimilating life to the inert germs of the 
recondite ovary! Whether these germs are also, by 
analogy, connected with the cellular system of organiza- 
tion, we are not, at present, prepared to say ; though we 
really suspect, from certain vegetable affinities, that this 
may be the fact, as in Zostera marina, for example, 
where the anther and pericarp are the same system, and 
the pollen and ovule in the same relative situation ! In fact, . 
we should suppose, that this peculiar vital organization 
in one sex should necessarily be wedded to a correspond- 
ing one in the other, which could not be the case if we 
consider the ovule as a transformed leaf. ‘The capacity _ 
for distention in the usually minute vegetable cellules is, 
I think, evinced in the cells of the pith and air-cells of 
aquatics, which become very conspicuous often to the 
naked eye, and are often as large in calibre as the diam- 
eter of the smaller seeds even when ripe and turgid. 
We thus appear to descend in our analysis of the vege- 
table almost to the demonstration of the atomic system of 
Epicurus! for in further attempting to unfold the struc- 
ture of these minute bodies, the microscope fails to give 
us much certain knowledge ; and we can only add, that 
the spherical integument is that almost undefinable subtile 
limit of the ultimate particles of organized bodies, both 
vegetable and animal, which is termed membranous tissue. 

In their independent importance these organic cellules 
lose nothing of their interest as we extend our inquiries 
towards other parts of the vegetable system. Indeed, 
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Amici® has decided them to be possessed individually 
of the only well developed character of a vital, and ac- 
tually circulating fluid in their parietes, rendered demon- 
-strable by the moving, opaque particles, which perpetu- 
ally pass in lines through this fluid, and of which we 


shall have again occasion to speak more particularly in 
the sequel. | 
In relation to the possible individuality of these mi- 
nute vegetable cellules, we may observe, that the Algas, 
a marine tribe of plants, are almost wholly composed of 
them; and though they present an appearance some= 
times of being traversed by something similar to nerves; 
like those of proper leaves, these vessels, in fact, are 
only elongated cellules ; and so truly homogeneous is this 
structure in this tribe, that they scarcely transmit their 
juices from one part to another, so that while one por- 
tion, placed in water, will appear fresh, the other part, 
out of the fluid, will remain perfectly withered. In this 
order of plants, there exist neither proper vessels nor 
cuticular pores or stomas; the first being replaced by 
clusters of elongated cells; and the second, probably, 
by insensible pores. In Phascum coherens the thin 
radical leaves are irregularly divided into slender threads, 
composed of cellules placed end to end, whose tivisions 
are visible to the microscope, and much resemble the 
threads of Conferva. The possibility of a perfect vege- 
table, consisting only of isolated cellules filled with sap 
in a state of vital circulation, is, in reality, exhibited in 
that singular production, the Protococcus nivalis, which 
vegetates amidst the polar snows and on the Alps, and 
communicates to that element the brilliant red color, 
which was remarked by Captain Parry, and is fully de- 
lineated and described by Bauer in the Philosophical 
Transactions for the year 1820. ‘The better known 
_Confervas are apparently formed of mere moniliform 
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chains of these cellules ; and if the spore of this singular 

farnily are also to be considered as mere modified cel- - 
lules, we shall still more singularly elevate the rank of 

these simple organic bodies,; as, from their spontaneous 

motion, it is difficult to distinguish them from the animal- 

cules of infusions, and they only cease to exhibit this 

motion when attached to the soil by the act of vegeta- 

tion! Itis thus obvious, from what we do know, how 

much we have yet to learn of the mysteries and condi- 

tions of organic life., 

The stigma and ovaries are the produce of the peri- 
carpial system, but their vitality depends upon meeting 
this conjunction of the pollen or its aura. The stigma 
usually, if not always, presents in some part or other, a 
glandular surface calculated. for the absorption of this 
agent ; yet in the case of petaloid stigmas, as those of 
the Jris and Canna, such a surface is by no means very 
obvious. ‘The use of the honey-like fluid, present, more 
or less, in nearly all plants, and sometimes occupying 
those conspicuous cavities called nectaries, has never 
been satisfactorily ascertained. May it not be a source 
of nourishment for the-germs? or is it a superfluous 
excretion from them? In some seeds, as Barley, for 
example, it is quite obvious, that this saccharme, chem- 
ical production is provided by nature for the nourishment 
of the germinating seed, which progresses very rapidly 
with this assistance, but without it the vegetation either 
wholly ceases, or moves with languor.. For this reason 
we may, I think, almost conclude that the nectar of 
flowers is intended for the nourishment of the germ, as 
soon as itwbtains the vital energy. Its interzor and con- 
tiguous position affords probability to the conjecture, and 
hence, also, the very rapid enlargement of the pericarp 
and its contents. Is it likewise quite certain, that the 
summit of- the foliar organ (the stigma), rather than its 
base (the germinal fruit), there supplied with the princi- 
pal plexus of acting vessels, is the absorber of the vivi- 
fying influence from the pollen? a few experimens might _ 
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perhaps decide the question. ‘The same direct channel 
which supplied the ovaries with nutriment, might also 
convey to them the vital aura. Some stigmas appear 
certainly without the glandular surface in a remarkable 
degree 3 that of Sarracenia is a large, dry, herbaceous, 
calycine shield. In the Labiate, the connexion of the 
style is actually with the base of the pericarps, for all 
which it is the common organ. | | 

If we assume a leaf as the type of the pericarp, and 
fold it together to form the capsule, we shall find that 
the seeds are attached to its margin. If several of these 
capsules are joined together by ingraftment, the seeds 
will then appear, consequently, to occupy its centre, and 
adhere, as-it were, toa column. In the Bryophyllum it 
is also the crenatures of the foliar margin, which become 
viviparous; each lateral plexus of vessels issuing from 
the midrib of the leaf has, in this instance, because of its 
succulence, the power of generating a consimilar individ- 
ual. We thus find a real leaf.in the condition of the 
foliar pericarp, but producing a similar offset, instead of 
an impregnated ovule or seed. The nutriment of this 
leaf originated from its petiole, or ascended ; but if the 
stigma be the point of the foliar organ, as it must, we 
must assume an absorption in a contrary or descending 
direction for the fertilizing aura; a circumstance not ~ 
sufficiently proved by any experiments which have yet 
been made. The stigma appears, indeed, capable of 
receiving the - fertilizing influence of the pollen, in the 
direct experiments of hybridism, now so generally prac- 
tised for obtaining variety ; but may not some other part 
of the pistil, or its vicinity, be at the same time accident- 
ally stimulated ° 

This act of fertilization is due to the influence of an 
extraneous living principle, namely, the pollen; and 
conjoined with the vital energy of the germ, or the 
preformed ovule, a new individual is generated and quick- 
ened, and unlike the offset is subject, more or less, to a 
variation of character from. that of its parent stock. 
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Without this intervention we have.seen the possibility of 
a true leaf spontanenusly generating plants, but destitute 
of the intermediate and varying character of the seed. 
So also this latter organ is produced under other circum- 
stances, being masked from view, and generated without 
the aid of light behind the mysterious curtain of the peri-. 
carp.* 

_ ‘The seed, like the bud, presents a peculiar envelope. 
‘Two coverings are generally present; the immer mem- 
branous, and a minute puncture is left unclosed for the 
communication of moisture necessary to-the germinative 
act. The embryon is at first surrounded by nutritive 
juices prepared for its subsistence, which are either 
wholly absorbed, or a concreted and altered portion is 
left remaining within the shell of the seed, which has 
been termed perisperm. In Pontederia and Buck-wheat 
(Polygonum Fagopyrum) it is of a farinaceous consist- 
ence ; and the amylaceous matter imbedded in the sub- 
stance of our grain, and which affords us meal and flour, ~ 
is only another provision of this kind, intended for the 
nutriment of the embryon plant, when the scene of active 
life commences. 

The dormancy of seeds, or their power of retaining 
vitality within the protecting shell, is: very remarkable. 
Seeds after being kept near a century out of ground, 
have been known still to germinate when committed to 
the soil; nor is it possible to set a limit to this dormancy, 
for we haye known marsh soil, taken from a situation 
never remembered to have been wet, immediately afford, 
in the cistern of an aquarium, some rare aquatic plants, 


_* Respain, in the “ Annales des Sciences Naturelles,” Vol. IV, pp- 
306, 307, imagines the aura seminalis to’ be nothing more than an 
electro-magnetic influence, which acting on the stigma, simply produces 
a separation of the embryon (or summit of a branch), before adhering 
to the parent plant. Against this chemical doctrine of generation, hy- 
dridism appears an insurmountable objection, in anticipation of which 
the learned author affirms, contrary to general experience, that ingrafted 
germs are, or may be, equally as variable as the generation from seed! 
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scarcely found in the vicinity.* So that in some in- 
stances, where seeds lie deeply buried, they are capable 
of retaining the quiescent state as perfectly as in the air ; 
-and hence, also, the numerous weeds which spring up 
after the plough, and choke the grain; such as wild Mus= 
tard, which will retain its vegetative power, seven, ten, 
or more years beneath the swarth of vegetation, and 
again make its appearance on the breaking up of the 
soil. 

We have here a wonderful example of the great 
subtleness of the vital principle in vegetables (known to 
be retained in a similar manner, also, in the lower grades 
of the animal world.) It is, indeed, connected with a 
system of organization, but with an invisible action or 
augmentation of its parts, bidding defiance almost to the 
destructive agency of time and change ; yet with scarcely 
an’ evidence of being, neither acting nor enjoying its 
natural sphere in the scale of creation. The seed, while 
thus inert, is a mere point of mysterious matter, hardly 
differing from a grain of sand, till, aroused into activ- 
ity, it evinces the cheerful presence of life and use~" 
fulness, and as a vegetable being fulfils its functions of 
developement, and finally perishes, (commonly) within 
the period of the year, but as a perennial or annual, pro- 
vides and gives off a countless progeny, always sufficient 
in numbers to meet the exigency of the vast demand 
made upon this tribe of beings, by those which are ani- 
mated like ourselves with a higher principle of vitality 
rc 


* This happened at the Liverpool Botanic Garden. The London 
Monthly Magazine of 1827 states, that after a small portion of the royal 
park of Bushy was broken up, several flowers sprang up, which are or- 
dinarily cultivated in gardens ; and on investigating the circumstance, it 
was ascertained that this spot had been used as a garden, not later than 
the time of Oliver Cromwell, more than 150 years before. A few years 
since, in digging part of the ground on which the houses were burnt, 

_in the great fire of London, in 1666, some seeds were found, which on 
being sown, vegetated. A gentleman from South Carolina informed 
Dr. Mease, that a field was ploughed up for cotton, which had remained 
uncultivated for more than 20 years, before which time it had been cul- 
tivated with indigo, and that a crop of this plant then sprung up. 
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-and energy ; and so amply do they fill out the scale of 
being, in all its vast outline, as even to become them- 
selves, by a boundless prolificacy, the most conspicuous 
and pervading objects of creation. 

Within the seed, in cotyledonous plants, is formed the 
first foliar system of the vegetable ; but this greatly 
_ differs from that which succeeds when the plant becomes 
established ; for however compound or diversified may 
_be the leaves, as in the Acacias, Wormwood, and Milfoil, 
those primary leaves, or rather lobes (the cotyledones), 
are always nearly simple ; they are very rarely indented, 
serrated, or torn: and are, I believe, almost constantly 
smooth, or destitute of any pilose excrescences. Their 
consistence is thick and juicy, almost universally two in 
number ;* and their office appears entirely the nourish- 
ment of the tender embryone plant, for the removal of 
those organs at an early period is almost uniformly 
attended by the destruction and failure of the young 
plant.. ‘Though they often take upon them the true 
character of leaves, sometimes, as in the Pea and Bean, 
they still retain much of their pristine character, and are 
even subterraneous, acting merely the part of the bulb 
or tuber, in supplying, almost chemically, their resource 
of nutrition; hence the employ. of these leguminous 
seeds as a food for man and anirnals of the most pleasant 
and wholesome kind, and for which the true leaves can 
never be substituted. ‘These seed-leaves are made up 
almost of cellular and amylaceous matter ; which matter 
we know in the Barley undergoes a chemical change 
at the period of germination, becoming saccharine, like 
the nectareous juice present, probably, in all flowers, 
and which, as in this well known instance, can scarcely 
have any other more important object than the nutrition 
of the seed, and the elaboration of these important co- 
tyledones. 


* In some Pines and Firs there are from three to eight cotyledones, 
but I am not aware of any other example. 
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As soon as these seed-leaves are cast off, the end of 
generation and parental nutrition is accomplished, and 
the vegetable has then acquired an independent exist- 
ence, with the power, excluding accidents, if a perennial, 
of infinitely producing and renewing its own agamous 
progeny ; as well as re-multiplying perpetually its VARYING 
secual race by the seed.* 7 | 

In some plants, it may be remarked, ‘that there is an 
important difference even between the true primordial 
foliage, and that which at length prevails ; thus in many 
of the Acacias of New Holland, the primary leaves are 
once or twice compounded, but afterwards they present 
the anomaly of simple leaves, which on examination and 
comparison will be found, in truth, to be merely widened 
petioles, and ever after the real leaves disappear by 
abortion, a circumstance, as we have already had occa- 
sion to remark, occurring often in the character of the 
calyx and corolla, considered in reference to their foliar 
type. But on cutting down some of these Acacias, the 
primordial compound foliage will sometimes again tran- 
siently make its appearance, in cdnsequence of the aug- 
mented nutrition acquired by this circumstance. A very 
different kind of primordial foliage is sometimes found 
on the stems of the Pine, succeeding to the cotyledones ; 
these are simple, and differ, consequently, from those 
which succeed, as they are uniformly found in clusters 


bs i eee 


* M. Respail conceives that the seeds of grasses are analogous to 
buds, that in the glumes with paired nerves, the central vessel is always 
employed as the stipe of a second flower, and often terminates in the 
production of a mere awn ; that the seed is-thus only a parinerve glume 
or leaf, and the embryon, by the analogy of its situation, is a viviparous 
production of the central vessels ; that all reproductions arise from 
vessels (in phenogamous plants), never from mere cellular tissue. The 
viviparous character assumed frequently by the flowers of some grasses, 
when all the organs become developed into foliage, appears reatly to 
corroborate this theory ; but with all this seducing analogy, the occur- 
rence of generative varieties in this as in other families o plants, never 
the result of any viviparous progeny, proves the existence of the double 
mode of reproduction as inherent in the grasses, as in all other plants, 
except the lower orders of Cryptogamia. 
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of two to five, in a common scaly sheath. This fact, at 
first, appears in direct opposition to the preceding, but 
may probably be explained by attending more largely to 
the foliation of other species, or nearly allied genera; 
and as such the Larch is sufficient for our purpose ; for 
here the leaves grow likewise by clusters, and differ 
merely by being: aggregated in greater numbers in the 
scaly sheath ; it will then appear, that these tufts are 
minute branches ; for, in the leading shoots of the young 
Larch, the terminal tuft shoots up into a real branch, 
with scattered crowded leaves. These aggregated leaves 
of the Pine, then, must also be considered as the result 
of abortion or abridgment; every cluster occupying the 
axillary situation of a bud, and developing only a per- 
petual round of abortive branchlets. | 

The germination of plants appears to be the general 
index of their future character. Amongst Phenogamous 
vegetables there are but two great classes, distinguishable 
by their germination : namely, CoryLEDoNovs* and Aco- 
TYLEDONOUS. In the cotyledonous, as we have already 
described, there exist true seed-leaves or cotyledones, 
almost universally two in number. Their presence is so 
nearly universal, that we scarcely know of any excep- 
tions but those of Cyclamen, Dodder, and probably the 
Casytha,t where they are so disguised as to appear 
wholly wanting; at all events, no foliaceous process is 
ever presented, either above or beneath the soil. Such 
germs are then almost similar, with agamous offsets, with 
separated growing buds and succulent leaves. 

Our AcotyLEeponous class is that which others have 
termed Monocotyledonous ; because, if this pretended 
single seed-lobe be compared with those of the preceding 
class, no resemblance will be found to justify the use of 
any similar term; nothing foliaceous is ever visible in 


* Commonly distinguished as Dicotyledonous. 
¢ According to Jacquin, the vegetation of this plant, like that of the 
Dodder, commences merely by the evolution of a spiral thread or stem. 
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the germination of this class; and indeed their whole 
character is perfectly distinct from the vegetables which 
produce cotyledones. ‘The Lilies or liliaceous plants, 
in the widest sense, the Irides, Aroidee, Scitami- 
nex, Muse, Palms, Orchides, Rushes, Cyperoidez, and 
Grasses, are the principal great families of the Aco- 
yyYLEDONES. As we shall examine them more atten- 
tively in a physiological view, our remarks here must 
be general. Their usual structure is more simple than 
in the preceding class; their vascular system is much 
less ramified, and scarcely ever really reticulated. ‘Their 
foliage is nearly simple, as that of grass and Lilies, and 
so remarkably confluent with the stem as, I believe, 
never to be spontaneously shed; in fact, they have no true 
bark, alburnum, or wood. .Their stamens (excepting the 
anomalous Aroidee), if not restrained by abortion, are 
three or six; and the corolla, if present, is generally in 
six divisions. The seed is also distinguished by negative 
qualities, for it possesses no proper shell, or easily sepa- 
rable and distinct integument; nor, compared with the 
other class, are there any true cotyledones. ‘The body 
of the seed, without altering its form, remains attached 
to the germinating plant, as may be seen in Wheat, Oats, 
Barley, Maize, and the Lily, or Onion. ‘The seed, 
however, is provided with a resource of nutriment for 
the embryon, which undergoes often a sort of chemical 
preparation, and hence germinating plants generally ab- 
sorb oxygen and some other gases. ‘Ihe same process 
takes place in a Potatoe, when the cutting of the tuber 
is planted; it will be found still. attached to the root 
when its function is completed; but by a chemical 
change it has lost its amylaceous matter, with its future 
power of vegetating, and if boiled will scarcely ever 
soften, and yields not a particle of farina ;—yet this 
tuber is never called a cotyledon, though it answers, in 
a measure, the same function, in common with many 
other provident resources furnished by the whole vege- 
table structure. | | 
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There are, however, rare examples of an apparently 
intermediate character between these two great germi- 
native classes. As in Velumbiwm, whose globular seed 
appears cleft into hemispheres, though there is in reality 
no true division, but a sort of mortise, from the centre of 
which arises the embryon. In the Caryocar of tropical 
America (whose large, tubercular, kidney-shaped nuts 
are eaten and exported), the oily kernel is almost wholly 
composed of the enormous radicle, or rather its summit, 
in a small niche of which only is seen the stalk, which 
terminates in two small cotyledones. We have here, as 
it were, both kinds of nutritive organs for the embryon, 
the true cotyledones, and the ingerminative tuber ; and 
their distinction is only rendered the more obvious, as 
one is a true foliar organ, and the other a radicular one. 

While we consider the vegetable kingdom as primarily 
divided into the two grand divisions of Puxnocamta and 
CRYPTOGAMIA, our subdivisions of the germinative char- 
acter can no longer be general; and the great classes of 
Cotyledones and Acotyledones are to be understood as 
subordinate characters of Pomnocamia only. ‘The ger- 
minative character is less general and obvious than those 
we have assumed for the foundation of the primary 
divisions of the. vegetable kingdom. The rhizoma or 
sporabolus present in our Acotyledones, and which has 
been termed a cotyledon, is probably wholly wanting 
in Cryptogamia; at least, they have been termed Aco- 
tyledonous, and are supposed to originate from a naked 
embryon. In the lowest divisions of this class, as in the 
Lichens, Fungi, and Fuct, or sea-weeds, it is difficult 
to say whether there is ever any thing more than an 
agamous progeny. In Ulva, for example, the germs of 
increase are darker microscopic points, entirely imbedded 
in the substance of the frond, like buds which have not yet 
attained to the surface of the bark. On the decay of 
the plant, these atoms regenerate the species, but as they 
are only of one kind (as far as we yet know), and ex- 
hibit no peculiar organization more than mere buds or 
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soboliferous protuberances, we can only -conceive them 
to be agamous vegetables. 


CHAPTER II. 


GENERAL COMPONENTS OF THE VEGETABLE STRUCTURE. 


Vecetases, like animals, are composed of fluids , 
and solids. The fluid parts produce those which are 
solid ; and the only pabulum of plants being liquid, it is 
necessary that there should be an organic vascular sys- 
tem for its distribution, and that it should, no less, pos- 
sess the vital power of assimilation, in order to supply 
the growth which takes place, and to diversify the pro- 
ducts which characterize every species of perfected plants. 

The general solid components of thé vegetable sys- 
tem are; the membranous, the cellular, the vascular, 
and the glandular textures ; the lignegus fibre, and the 
epidermis. | 


The general fluids are the sap and The proper juice. 


I. Or THE Soxip CoMPoNENTs.* 


The first which we shall examine is the membranous 
texture, consisting of an exquisitely thin, transparent, 
colorless, film-like membrane or pellicle, found in every 
individual of the vegetable kingdom. ‘The nicest mi- 
croscopical examinations are unable to throw any light 
on its intimate structure, so that no appearances of organ- 
ization have yet been detected in it. It is that compo- 
nent of the vegetable structure, which constitutes its ba- 
sis ; or which in its lax state forms the cellular and the 
elandular textures and the epidermis ; a little condensed 
it constitutes the vascular texture, and perhaps still more 
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* For the plates illustrative of this part of the subject, see the end of 
the yolume, 
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consolidated forms the ligneous fibre ; so that it enters 
into the whole of the solid materials of the vegetable. 


The Cellular texture is formed from the membranous. 
It presents, in the parts of a plant where it is not com- 
pressed, the appearance of hexagonal cells, similar 
to the geometrical cells of a honeycomb, although some- 
times of a longitudinal figure. Mirbel believed them to 
communicate with each other by means of pores and slits, 
about the 300th part of a line in diameter ; and that through 
those perforations, the vegetable juices they contain were 
slowly transfused. He asserts, also, that these pores are 
surrounded with borders; and that the perforations are 
few and scattered in the true hexagonal cells, but nu- 
merous and arranged transversely in regular series in the 
longitudinal openings. ‘The membrane itself is so thin, 
that when examined through a microscope, with the light 
thrown obliquely upon it, it appears iridescent ; but its 
organization is too minute to be determined by any mag- 
nifying power with which we are acquainted. When 
separated and put into water it very quickly resolves into 
a kind of mucilage, but in the living state resists the ac- 
tion of water with which it is often filled. . 
The cellular texture, in one form or other, enters into 
the composition of almost every vegetable organ. It is 
dry in some parts, but in other situations it receives 
fluids; and in it, principally, the various secretions 
of the plant are deposited. ‘Thus, it is generally filled 
with mucilaginous, resinous, oily, or saccharine juices ; 
but sometimes the cells contain air only. In the bark 
of plants the cellular texture is found immediately un- 
der the cuticle, filled with a resinous juice, which is 
of a different color in different species of plants, but 
most frequently green. In this situation it is the seat. 
of the color of the bark, in the same manner as the 
rete mucosum, or reticulated capillary membrane situated 
under the human cuticle, is supposed to give color to 
the skin. The cells seem filled with the same green juice 
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in leaves, which are composed of a layer of cellular sub- 
stance placed betwixt two layers of cuticle. — The me- 
dulla or pith of plants is, also, composed of these cells, 
filled in young and succulent plants and branches with 
water, or watery fluids; but in older plants, and in the 
trunks and branches of trees, not succulent, they are 
generally empty. In the latter the shape and structure 
of the cells are most conspicuous, and easily observed. 
Thus, if a transverse, or longitudinal section of a twig 
of Spanish Broom, in the second year of the growth of 
the twig, be placed under the microscope, or even a 
common lens, the pith of it displays the hexagonal cells, 
with the transparent iridescent appearance of the mem- 
brane forming their walls. It is well seen also by the aid 
of the microscope in the pith of many other plants. The 
petals of flowers are almost entirely composed of cellu- 
lar texture, the cells of which are filled with juices fitted 
to refract and reflect the rays of light, so as to produce 
the brilliant and delicate tints with which the pencil of 
nature has embellished them. . In the same manner it en- 
ters into the composition of the stamens, the stigma, and 
the pollen. The fleshy parts also of succulent roots, 
and of pulpy fruits, are formed of this cellular texture 
filled with different juices according to their nature. 

When the cellular texture is compressed; the cells 
nearly form parallelograms, as in the leaf-stalk of the 
Artichoke, in which they have a somewhat tubular ap- 
pearance. The cells are proportionally more abundant 
in herbaceous plants than in trees; and in the younger 
than in the older branches. _ 

Such is the appearance of the cellular texture. It en- 
ters as a component into almost every part of the vege- 
table structure. There are, indeed, some plants, as the 
Fuci and other marine vegetables which appear to be 
altogether composed of cellules. 

The importance of the cellular texture, as being, 
‘probably, the elemental structure of the whole vegetable, 
has been already adverted: to in our remarks on Vege- 
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table Individuality. We shall now add some remarks 
on the functions of these cellules. Mirbel and others 
have asserted, that the cellules are formed merely by 
separating diaphragms, and that their parietes are com- 
mon to each other, and form a sort of net-work through 
the vegetable. ‘There is much better reason, however, 
to believe that these bodies are individually distinct, and 
only aggregated in masses so as to form the vegetable — 
tissue. ‘These vessels are of three kinds, round, oblong, 

and cylindric ; by boiling, the tubes and vesicles are readi- 
ly separated wholly from each other, showing that each 
is distinct from the rest, though impressed by juxtapo- 
sition. They are entirely destitute of all visible pores, 
and have between their layers and bundles zntercellular 
spaces, filled usually with air, and having commonly a 
communication with the cuticular pores. But it re- 
mained for Amici* to discover the real functions of 
these vessels, and he has fully demonstrated that their 
pareties} are filled with a circulating fluid, rendered 
visible as such by moving opaque globular atoms, floating 
in it and performing circuits of different degrees of ve- 
locity. In some the round was made in 30 seconds, 
in others only a third of that time was required to perform 
it. These moving atoms are green im the leaves, and 
give origin to ther color ; im the numerous and varied 
colors of petals, &c. they are of many other hues. 
The term chromule has lately been employed to desig- 
nate this resinous coloring substance, which, though at 
first green in the leaves, in the autumn becomes red 
or yellow, and is then similar to what it is in the calyx 
and corolla so colored. After boiling the cellules, the 
motory atoms are still visible in all their original dimen- 
sions, but stecped in hot oil they disappear from the 
cells ; ey are also aye disorganized in the growing 


* AMICI’S laacenbborie cictrucknakak Annales des Sciences Naturelles- 
Paris. 1824, 
{See Plate 12, Figure 3. 
21 
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plant, when salt or saccharine water filters into the vege- 
table; so that, though the cells have no VisIBLE pores, 
they are still capable of rapidly absorbing fluids. 

The floating atoms, after performing their round of 
‘circulation, become fixed to the sides of the cells, and 
at length the vessels, clogged with these bodies, must be- 
‘come opaque and turgid with matter so as to assist In 
forming the massive solids of vegetable bodies. ‘The 
appearance of these globular atoms, imperfectly exam- 
ined, led to the belief that these cellules were porous, 
a fact wholly at variance with the closed circulation car- 
ried on in their parietes. | 

These cells and tubes generate others from their sides 
and bases. Amici observed in Chara the progressive 
formation of a perfect vesicle at the base of a young 
branch with 3 internodes of cells. In the first a rapid cir- 
culation was visible ; a more languid motion existed in the 
second; while the third only exhibited a transparent 
vesicle with some immovable rudiments only of motory 
globules ; but after a while the whole attained a perfect 
and equal motory developement. 


The Vascular texture is the next of the solids enu- 
merated. It consists of hollow tubes of different forms 
and structure, which are capable, like the vessels of the 
animal frame, of conveying fluids. When a succulent 
stem is cut transversely fluids are seen issuing from dif- 
ferent points ; and, if the peculiar juices of the plant be 
of a milky or colored nature, as in the Fig tree, or in 
any of the species of the genus Euphorbia, they are still 
more clearly perceived to issue from different points 5 
for instance, the watery or colorless from one set, and 
the milky or the colored from another. This circum- 
stance leads us to conclude that the sap, or watery fluid 
‘mbibed from the soil, is carried in one set of vessels, 
and that the proper juices formed from the sap by the 
vital powers of the plant, are conveyed in another; or, 
that there are conducting and receiving vessels. 
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~The minuteness of these vessels requires the aid of 
the microscope for their examination; and even by its 
assistance as they are not easily seen, owing to their 
coats being in many cases transparent, and the fluids 
contained in them colorless, we are obliged, in order to 
render them more evident, to have recourse to colored 
fluids, which are readily observed when the cut ends of 
twigs or branches are immersed in them ; and the course 
of the vessels through the branch is thus marked by the 
color. ‘The most eligible fluids for this purpose are 
decoctions of Brazil wood, and infusions of the skins of 
black grapes ; the plants likely to yield the most satis- 
factory results, are the Periploca greca, the Aristolo- 
chia Sipho, or Dutchman’s Pipe, and the young shoots 
of the Poke (Phytolacca decandra.) ‘The plant or 
twig to be thus injected should be cut with a very sharp 
knife, and its divided end immediately placed in the 
colored infusion in a warm temperature: after a few 
hours the color, in plants favorable for the experiment, 
may be traced into the leaves, the flowers, and even the 
fruit. This discovers the course of the conducting or 
adducent vessels; and when the operation is reversed, 
the twig being cut at its top, and inverted in the colored 
fluid, we can trace that of the returning or receiving 
vessels. By placing transverse and longitudinal sections 
of twigs and parts of herbaceous plants thus treated un- 
der the microscope, we are able to ascertain the organi- 
zation of the coats of the vegetable vessels. Some of 
the vessels, however, cannot be rendered more visible 
by this means, as they refuse to admit colored fluids, 
and therefore a knowledge of their structure can be ob- 
tained only by means of powerful microscopes. 

The Vascular or tubular portion of the vegetable 
structure composes a kind of net-work, owing to the 
frequent apparent communication or anastomosis of the 
vessels with one another. They are, however, no where 
wholly continuous, but separated at variable lengths by 
diaphragms or by respective partitions, so as, in fact, to 
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be only arranged in bundles. The particular vessels 
vary both in form and in the diameter of their calibres. 
They are composed of the membranous texture, are 
firm, comparatively thick, and somewhat pellucid. Mir- 
bel describes 6 different kinds of vessels ; but the whole 
may be arranged under the 3 following genera: viz. 
Ist. Entire vessels, cr Vasculoid cavities ; 2d. Perforated 
vessels; 3d. Spiral vessels. 


Ist. The Enrrre or PROPER VESSELS, as their names 
import, have been considered as simple tubes formed 
of imperforated membrane. They are generally in bun- 
dles, disposed in the cellular part of the bark. They 
are found in the young shoots of almost every kind of 
plant; and in the fasciculated state may be detected, 
and examined by the aid of magnifying glasses, in the 
leaf-stalk of the common Fern, in the Arrow-head (Sa- 
gittaria sagittifolia), and in the Hemp plant. In order 
‘to examine them individually, the bundles should be 
steeped in spirits of turpentine for a few days, by which 
means the vessels can be apparently detached from one 
another. 

These vessels are intended to contain the proper 
juices of the plant, and are generally found filled with 
oils and resinous juices ; consequently they are more ob- 
vious in plants, of which the juices are of a thick, resi- 
nous nature; and these, drying in the bark, are the mat- 
ters on which the medicinal virtues of this part of the 
plant in general depend, | 

According to Grew, seconded by the observations of 
Decandolle, Link, and others, the Proper Vessels are 
mere intercellular spaces filled with extravasated, de- 
posited juices, which put on the vascular appearance on- 
ly by the pressure of surrounding cellular tissue. Grew 
termed them Tubular Hollows and Air-vessels ; De- 
candolle calls them Aérial Cavities; and Link, Acei- 
dental Reservoirs of ivr. 


2d. The Perroratep vessers are cylindrical tubes, 
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the sides of which are said to be pierced with minute 
perforations variously distributed. They may be divided, 
according to the character of the perforations, into 2 
species ; viz. cribriform vessels, the perforations of which 
are simple pores, arranged in parallel series, transversely 
and equidistant over the whole surface of the tubes. 
Mirbel denominates them porous vessels; asserts, that 
each perforation is surrounded with an elevated bor- 
der; and observes, that they must not be regarded 
as continuous tubes, as they often separate, join again, 
sometimes ‘disappear altogether, and always terminate in 
cellular tissue. ‘They are found in the substance of 
roots, in the formed. wood of stems, branches, leaf-stalks, 
and the central ribs of leaves; and are most numerous 
in hard woods, as those of the Oak and the Chesnut. 
Their pores are so extremely small, that, in order to 
perceive them, a thin longitudinal slice of the wood to 
be examined must be cut, and placed in a drop of pure 
water under a powerful microscope. It has not been 
ascertained what kindof fluid is contained in these ves- 
sels. ‘They have apparently no visible office but that of 
air-vessels ; even their pores are formed similar with the 
cortical or external ones. 

A modification of the perforated vessels has the ap- 
pearance of a strmg of beads, consisting of united portions 
of a porous tube, narrowed at the extremities, and divided 
from each other by diaphragms. ‘This variety of vessels 
is found frequently in roots, and at the going off of branch- 
es, and the attachments of leaves, being intermediate be- 
tween the large vessels of the stem and those of the 
branches ; and forming, as it were, a link with the char- 
acter of the cellules. 

Another variety of the perforated vessels, called an- 
nular, are so named from the perforations being trans- 
verse and oblong, as if the tube were formed of rings 
of the same diameter, placed one above another, and 
attached at some part of their edges, but not touching 
throughout the whole circumference. ‘These are, in 
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fact, porous vessels, with oblong transverse perforations, 
resembling in every respect, except ‘shape, the round 
pores of the last described vessels. 'They are found in 
greatest numbers in the less compact, woody parts of the 
plant. The centre of the majority of the species of 
Lycopodium, or Club-moss, contains a thick cylinder, 
which is chiefly composed of vessels of this kind. Ferns 
also inclose many of them, in their woody threads ; and 
several other plants, particularly the Vine, the wood 
of which is soft and porous, contains them in great 
numbers. . 

Each of these kinds of perforated vessels is occasion- 
ally seen forming different parts of the same tube; or 
one portion of it may present the cribriform character, 
and another the annular.* 


3d. The next set of vessels, the Sprrau, have been 
known to botanists since the time of Grew, who was the 
first that gave his attention to the anatomy of plants. 
They have been named vasa spirglia, and fissure sptra- 


* Decandolle, doubting the existence of truly perforated vessels, 
termed them pointed and rayed vessels. Dutrochet considers the ap- 
parent points as globules filled with a greenish, transparent matter. 
These bodies become cpaque by nitric acid, but acquire their transpa- 
rency again on the addition of caustic potash. The opinion of Mirbel, 
that these points are perforations, must appear doubtful, from the great 
minuteness which he attributes to them. Rudolph and Link consider 
. these grains as amylaceous or mucilaginous ; while Treviranus imagines 

them to be young cellules destined to acquire growth and become 
cells. Amidst this diversity of opinion, to be decided only by observa- 
tion, we must for the present remain in doubt of the real structure of 
this class of vessels; but by analogy we are led to believe that they will 
eventually be found very similar to tubular cells, and that the green 
particles observed by Dutrochet, will turn out to be the very similar 
motory particles of the cellules; and as all this class of vessels are at 
one period, at least, empty, or only filled with gases or air (their parie- 
tes only containing the circulating fluid), we can perceive no necessary 
economy answered by the additional contrivance of lateral perforations. 
At the same time, the affinity of structure between the vessels with 
annular openings, and the spiral ones, would tend to confirm the views 
of Mirbel, though the latter organs are by all phytologists considered as 


perfectly distinct in structure and function from every other kind of 
yessels, 
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les from their appearance; and trachee, from their 
resembling the trachee of insects, and from an opinion 
that they were the vegetable organs of respiration. They — 
are the largest of the vegetable vessels; and in many 
plants their structure is visible to the naked eye. Thus, 
if a leaf, or a green twig of Elder (Sambucus canadensis), 
the petiole or peduncle of the Water Lily, or the stem 
of the common Lilies, or the leaves of various species 
of Amaryllis, when on the decay, or the fleshy scales of 
any bulb be partially cut, then cautiously broken, and 
the divided portions carefully drawn asunder, the spiral 
vessels will be seen appearing like a screw, and their 
real structure become apparent. ‘They are formed of 
one or more threads, turned in a spiral manner from 
right to left ; as if a fine, slender, and flattened wire were 
wrapped round a small cylinder of wood, so that the 
successive rings touch each other, and then the cylinder 
be withdrawn ; the form thus acquired by the wire will 
represent the spiral tubes. The thread of which they 
are formed is elastic, opaque, silvery, shining, and flat ; 
and in several plants, particularly the. Banana, the He~ 
manthus, and several species of Amaryllis, is sufficiently 
strong to suspend the inferior portion of the leaf or twig, 
if it be not very large; but there is no reason for believ- 
ing, as Wildenow and others have asserted, that it is 
hollow, and forms a real vessel thus twisted ina spiral 
manner; or that the larger hollow tube is an air-vessel, 
while the spirally twisted thread is a vessel carrying fluid. 
For, if we consider the smallness of the larger tube, and 
the flattened state of the thread of which it is formed, 
the impossibility of any fluid entering the smaller one, if 
it really existed as a vessel, may be easily conceived. 
According to Hedwig’s observations, made with a micros- 
cope which magnified 290 times, he found that the 
apparent diameter of these air-vessels, as he supposes 
them to be, is one tenth of an inch; their real diameter, 
must therefore be the 290th part of the tenth of an inch, 
or the 2,900th part of an inch. What, then, I would 
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ask, must the diameter of the supposed spiral vessel be, 
and what fluid could be conducted through it? The 
thread is sometimes double, or divisible into several 
others; and Mirbel asserts, what may be considered as 
doubtful, that it is furnished with a glandular border. 

These vessels are found in great numbers in monoco- 
tyledonous plants, as in the centre of the ligneous threads, 
which exist in the stems of Grasses, and in Palms. 
They are numerous, also, in most herbaceous plants ; 
and particularly in aquatics of a lax texture. ‘They are 
seldom detected in the root, and never in the bark ; but 
are situated round the medulla of the young shoots of 
trees and shrubs; whence bundles of them are given 
off, and enter the middle rib of leaves, to be distrib- 
uted through them under their upper surface. They 
have been detected, also, in the calyx, and other parts 
of the flower; and Gaertner asserts, that they are evident 
even in the seed-lobes. ‘The spiral vessels, in their 
course, proceed always in straight lines, without any 
deviation ; whereas all the other vegetable vessels often 
take a curved direction. It is into these vessels that 
colored injections most easily enter ; and when an annual 
twig of the Fig is thus injected, they are seen in a trans- 
verse section of it, like red dots round the pith, placed 
within an external circle of the vessels, which contain 
the proper or milky juice of the plant. 

The nature of the spiral vessels, and their real econo- 
my, is exceedingly obscure. ‘They are not varieties of 
the other vessels, being always larger, and of very differ- 
ent_dimensions from those of the perforated or pointed 
vessels existing in the same plant. ‘They likewise always 
occupy a particular part of the vegetable. 


The structure of the internal Glandular texture of 
vegetables is much more difficult of demonstration than 
that of any of the general solid components which have 
been already noticed : but when the impossibility of attain- 

ing an accurate knowledge of the glands of the animal 


THE SOLID COMPONENTS OF PLANTS. " Og 


body, which are large and visible to the naked eye, is con- 
sidered, it will not appear wonderful that our remarks on 
this subject are drawn rather from analogy than from 
actual observation. When, however, we reflect on the 
nature and diversity of the vegetable secretions, and that 
plants possessing the most opposite properties rise from 
the same soil, there appears to be no medium by which 
the absorbed bairieiit can be so altered in its characters, 
except by that of a glandular system. When the eye 
glances over the number and variety of vegetable pro- 
ducts, there is much reason for supposing, that the simple 
transfusion of fluids can scarcely be sufficient for the 
production of these changes. We know that the laws 
of chemical affinity, in the temperature in which they 
take place, are inadequate to the effect; and, besides, 
many of the changes produced, particularly those which 
fit the sap to be assimilated into the substance of the 
plant itself, are directly contrary to the laws of chemical 
affinity, which operates in destroying these combinations, 
as soon as the vital principle of the plant ceases to act. 
Although, therefore, we cannot by demonstration prove 
the existence of internal glands in vegetables, yet we 
have analogical evidence in favor of the supposition that 
they do exist. The pores and clefts of the cells and. 
the vessels which have been described, are surrounded 
by opaque, regular borders; and even the flat thread 
which forms the spiral vessels, is said to be edged with 
a similar border. These bodies are regarded by Mirbel 
_as glands. If vegetable glands, then, do exist, they must 
necessarily enter, as a shane component, into the struc- 
_ ture of every plant. 

Besides these obseure internal glands, there are alsa 
external bodies, which all Botanists have agreed in con- 
sidering as glands, and which, in general, separate, as 
an excretion, some peculiar fluid. Thus a sweet or 
nectareous fluid is secreted at the base of the petals, in 
the greater number of plants; on the stalks of others 
{as the Catch-fly), a viscid substance is thrown out ; and 
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on some, perforated hairs of bristles emit spontaneously 
a mild, or eject into the punctures they make in the skins 
of animals, an acrid fluid. Such are the excreting 
glandular hairs of the Sundew (Drosera), and the stings 
of the Nettle and the Jatropha. | 

Of the structure of these glands, although they are 
external, very little is yet known; and microscopes of the 
greatest magnifying powers present them as masses of 
cellular substance only, with vessels passing on to their 
centre, without developing any other particular organiza- 
tion, which might lead to explain the mode in which 
they perform their functions. These, however, are in 
some degree obvious from their effects; and afford some 
probability to the idea that vegetables possess a glandular 
system. 


The Ligneous fibre is a very minute, firm, elastic, 
semi-opaque filament, which, by its cohesion with other 
filaments of the same kind, forms the proper fibres, or 
layers of longitudinal fibres, that constitute the grain or 
solid part of wood. It enters, also, into the composition 
of another set of layers, that traverse the longitudinal, 
named divergent. It is intended, apparently, to give 
support and firmness to the vegetable body, and hence 
is found in greater abundance in trees and other perennial 
plants; and according to the number of the ligneous 
fibres in each bundle of layers, and the force of their 
cohesion, the wood of different trees possesses a greater 
or less degree of hardness. But although wood is found 
of various degrees of consistence, yet it is probable that 
the ultimate fibre may be the same in all plants. 

Whether the ligneous fibre be of original formation, 
or condensed membranous or cellular texture, or an 
obsolete obstructed vessel, as Hedwig reasonably sup- 
poses, is yet undetermined. It is so intimately united 
with the cellular texture containing the vegetable secre- 
tions, that it cannot be procured pure for examination, 
without the separating aid of chemical agents, If a thin 
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shaving of well dried wood be first digested in boiling 
water, then in alcohol, and lastly in ether, every thing 
soluble in it will be extracted by these liquids, and the 
insoluble part which remains be found to be composed 
of interlaced fibres, easily subdivided, and having some 
degree_ of transparency: these are the ligneous fibres. 
They have neither taste nor odor, and remain unaltered 
by exposure to the atmosphere : but although insoluble in 
water, alcohol, or ether, the fixed alkalies and mineral 
acids dissolve and decompose them. ‘The relative quan- 
tity of this fibre in any plant may be pretty accurately 
ascertained, by exposing a given quantity of the wood to 
a moderate fire, in close vessels, for a number of hours 
sufficient to convert it into charcoal; for as the wood 
only becomes charcoal, and the other parts are dissi- 
pated, the proportional weight of the charcoal obtained, 
shows the quantity of the ligneous fibre contained in the 
wood. Count Rumford thus found, that the wood of 
the Poplar, Lime, Fir, Maple, Elm, and Oak, contained 
each a proportion of ligneous fibre nearly equal to 9 
twentieths of their wood in its natural state. 


The Epidermis is that portion of the vegetable struc- 
ture which is exterior to all the others; at least to those 
which retain their vitality in the vegetating state of the 
plant; or, it is that part which is interposed between 
the living organs of the individual and all extraneous 
substances. In this respect it resembles the cuticle of 
animals; it extends over the surface of every part of the 
plant, from that of the delicate petal of the flower, to 
that of the leaves, the branches, the stem, and the root ; 
but, except in young stems and roots, it is not the exte- 
rior part of those organs of the plant; the coarse, rugged 
surface of older roots and stems being exterior to the 
real epidermis. It is common to every kind of plant, 
nor can any exist without it. The vegetable epidermis 
may be separated from the parts shiph it covers, by 
raising it cautiously with a knife; but this is more easily 
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effected by maceration and boiling. It is more readily 
separated from the cellular substance it covers in the 
leaf, than in any other part of the plant; and for this 
purpose I would recommend to the student the leaf of 
the Lily tribe, before the stem shoots up; or of the 
Lettuce or Sorrel ; but even in these, some of the cel- 
lular matter is always detached in separating it; and to 
this circumstance is perhaps to be attributed the variety 
of opinions which phytologists have advanced, regarding 
its structure. 

The epidermis appears at first of a green color on the, 
young stems and branches of almost all plants ; but it 
changes to different hues, according to the age of the 
part it covers. Mr. Bauer conceives its structure to be 
altogether cellular, and varying in different plants. ‘The 
elder Saussure, instead of fibrous, as asserted by Du 
Hamel, considered the epidermis to be a fine, transpa- 
rent, unorganized pellicle. The pores, by which the 
insensible perspiration escapes, are so minute as to be 
quite invisible, and with difficulty permit the passage of 
air through them. Thus, if an apple be put under the 
receiver of an air-pump, and the air withdrawn, the 
cuticle of the apple will be lacerated by the dilation of 
the air contained in the pulp of the fruit. There are 
oblong pores, also, in the cuticle of herbaceous plants in 
particular, as was first observed by Decandolle, who 
named them cortical pores. The size of these is con- 
siderably greater than that of the former, and varies in 
different plants. 

The epidermis seems to be entirely destitute of longi- 


tudinal vessels. When applied very closely to the cel- 


lular layer below it, the greater portion of the light is 
transmitted through it, and reflected from the cellular 
layer, and not from the transparent substance of the 
cuticle ; so that the color of herbaceous stems or twigs is 
that of the cellular layer, and not of the cuticle itself ; 
yet in trees and shrubs which annually renew the cuticle, 
as the Plane, Birch, Currant, and others, the epidermis, 
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when beginning to peel off, becomes more opaque, and 
does not transmit the light, but reflects it from its own 
surface. ‘Thus the old cuticle of the Plane (Platanus) 
is dark-colored, while the new is of a light green hue; 
the stem of the Birch, from which layers of epidermis 
are continually peeling, is white, while the young branch- 
es are brown; and the old branches of the Currant are 
dark brown, while the young’shoots are of a very light 


' green. In some plants, instead of being thrown off in 


plates, or in layers, the old cuticle is cracked and re- 
duced into fragments. 

Although the epidermis is not cast off from all plants in 
this manner, yet it is constantly renewed; and where 
it remains, the old cuticle cracks as the diameter of the 
stem of the tree, or of the branch, increases: it is then 
gradually pushed outwards, and the accumulation of suc- 
cessive layers, in this manner, forms the rugged coats 
which characterize many trees, as the Elm and the Oak. 
Various animals, also, annually cast their skins, and 
ready renew parts of it which have been destroyed ; 
but in vegetables, this occurs on the stems and branches 
of perennial plants only ; for on annual plants, and on the 
leaf and flower, it is not renewed after being destroyed. 
The vegetable epidermis is capable of extension ; but 
this is less considerable than has been supposed ; and as 
there is a constant renewal, there must be a proportional 
increase or growth of its parts, so that it is not simply 
extended to enable it to cover a greater portion of sur- 
face, but a new cuticle is added to produce this effect. 

The use of the epidermis is to. keep the parts beneath 
it together; and to regulate the perspiration and absorp- 
tion of the plant. It is calculated, also, to defend the 
parts it covers from humidity ; for which purpose it is 
covered with a waxy secretion. ‘The powers of the 
cuticle fn regulating these functions, is fixed according 
to the nature of the plant. In- succulent plants, which 
require much moisture to be retained in their leaves, the 
cuticle is so constructed as not to assist absorption, but 
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rather to prevent transpiration. Another use of the 
epidermis is to prevent the destruction of the parts it 
covers : for, as it is in the vessels of the inner bark that 
the greatest activity, irritability, and vital energy reside, 
if that part be wounded to any considerable extent, so 
that the external air finds access to it, exfoliation, and 
the death of the part, and sometimes that of the whole 
plant, follow. 

Such are the principal solid components of the vege- 
table body. Other solid matters also enter into their 
structure; but as they are not common to the vegetable 
race, they cannot be ranked in the general composition. 
Perhaps, indeed, all the parts which have been exam- 
ined, may be resolved into modifications of the membra- 
nous and cellular textures; but, although we allow that 
the vessels, ligneous fibre, glands, and epidermis, most 
probably, are composed of membranous or cellular tissue, 
differently modified, yet, as each of these parts possesses 
distinct functions, such a refinement might only tend to 
perplex and bias the observer in search of truth. 


Il. GENERAL Fiurp CoMponENTS OF PLANTS. 


Vegetables, by their vital energy, develope themselves, 
increase in bulk, and augment the quantity of solid mat- 
ter they contain ; consequently the principles of the solids 
must be contained in the particular fluids which they 
select and imbibe from the soil. But in what manner the 


fluids are changed into solids, and whether any of the» 


solid matters be taken up ready formed, or whether they 
result from a transformation effected solely by the action 
of the vegetable vessels, are subjects of consideration 
upon which it would be premature to enter. These 
fluids, however, after being absorbed by the roots, enter 
into and fill the cells and vessels of the plant, and form 
a very considerable portion of the bulk of the vegetable 
body. As soon as they enter the plant, they constitute 
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its Sap, or common juice, to the nature of which, as one 
of the general components of vegetables, we shall now 
direct our attention. 

The motion of the sap, though constant during the 
continuance of the life of the vegetable, is still most 
active in spring and midsummer, at which periods a 
much greater quantity of the fluid is found in the vessels 
of the plant. ‘The sap appears to be in the same situa- 
tion for the purposes of the plant, as the chyle of animals 
is, while yet in the thoracic duct, and before it is mingled 
with the blood, and exposed in the lungs to be fitted for 
the purposes of life. Neither is ina proper state for 
yielding the various secretions, and adding, by the pro- 
cess of assimilation, to the growth of the plant, or of the 
animal ; butthe analogy goes no further. In the animal, 
the digestive powers of the stomach and the action of 
the mesenteric glands so change the food taken into it, 
that no chemical analysis of the chyle produced from it 
- could lead to an accurate knowledge of the food which 
had been employed by the animal; but in plants, the 
food is already prepared in the ground before it is ab- 
sorbed by the roots, and, therefore, were it possible to 
obtain the sap from the vessels very near to the extrem- 
ities of the roots, we should be enabled to discover, with 
considerable accuracy, the real food of plants. This 
however, cannot be accomplished ; and as the sap, in 
its progress, dissolves some ready-formed vegetable mat- 
ter, which had been deposited at the close of the pre- 
ceding autumn, in the upper part of the root and at the 
base of the stem, its original properties are thus altered ; 
and the farther the part, which is bored in order to pro- 
cure the sap, is from the root, the more vegetable matter 
this fluid is found to contain. Were it possible to obtain the 
sap completely free from the peculiar juice of the plant, it 
would probably be found nearly the same in all vegetables. 

When the sap is drawn from a tree early in the spring, 
the time when it moves or bleeds most freely, and as 
near the root as possible, it usually. appears: nearly as 
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colorless and limpid as water, has scarcely any taste, 
and no particular odor. Its specific gravity is a little 
higher than that of distilled water. Ifit be kept for 
some time in a warm place, it undergoes sometimes the 
acetous, at other times the vinous, and in some instances 
the putrefactive fermentation. These differences would 
indicate a disparity in the composition of the sap of 
different plants; but there is every reason for thinking 
that they depend more on the admixture of the proper 
juices. The rapid vinous fermentation of some kinds of 
sap is taken advantage of in warm climates, for econom- 
ical purposes. From the top of the Cocoa-nut palm, 
the natives of India extract the sap by an incision made 
in the evening, and receive it in a vessel set for the pur- 
pose: this liquor next morning forms a pleasant, mild, 
and cooling beverage; but before evening, it ferments 
and becomes powerfully intoxicating. In Ceylon, arrack 
is distilled from this fluid ; and it also yields by boiling, 
in the same manner as our Sugar Maple (Acer saccha- 
rinum), a coarse sugar. In these cases, however, the 
sap is evidently mixed and combined with the proper 
juice of the tree. According to Mr. Knight, sap always 
contains a considerable portion of air. It also differs in 
its specific gravity, according to the distance from the 
root at which it is taken, the gravity increasing with the 
distance ; arising, apparently, in some degree, from the 
solution of deposited matter in its progress, but perhaps 
more from the transpiration of the plant, throwing off a 
large proportion of the watery part of the matter taken 
up from the soil. Such are the sensible qualities of the 
sap; its chemical properties and composition are dis- 
covered by tests, and analysis by heat. 

According to Vauquelin, the sap of the Elm (Ulmus 
campestris), collected towards the end of April, the 
beginning and the end of May, in 1039 parts consisted 
of 1027.904 of water and volatile matter; 9.240 of 
acetate of potash; 1.060 of vegetable matter; and 
0,796 of carbonate of lime, The second analysis of the 
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sap, collected at the beginning of May, afforded a greater 
proportion of vegetable matter, less acetate of potash, 
and also less carbonate of lime: and in the third analysis 
of that collected at the end of May, the quantity of 
the acetate of potash was still more diminished, and also 
that of the carbonate of lime. In all he found slight 
traces of sulphate and muriate of potash. From two 
different analyses of the sap of the Beech (Fagus syl- 
vatica), procured also at different periods of the same 
season, he obtained water, acetate of lime, free acetic 
acid, gallic acid, and tannin, with some vegetable extrac- 
tive and mucous matter. In the same manner he ex- 
amined the sap of the common Hornbeam (Carpinus 
Betulus), collected in March and April, and found in it 
acetate of potash, acetate of lime, sugar, mucilage, vege- 
table extract, and water. In the sap of the common 
Birch (Betula alba), he found acetate of lime, acetate 
of potash, acetate of alumina, sugar, vegetable extract, 
and water. In all the specimens thus analyzed, the 
quantity of vegetable matter was found to be greater in 
the sap drawn late in the season, than in that collected 
at an earlier period of it. 

The modifications which take place in the roots of 
plants, throw considerable obstacles in the way of ob- 
taining a perfect knowledge of this part of the vegetable 
economy ; for to obtain such a knowledge of the nature ~ 
of sap would require an examination of that fluid in a 
greater number of different species of plants, than the 
opportunities and the period of any life would permit. 
All that we can aim at, therefore, in the present state of 
our knowledge, is the formation of a probable hypothesis, 
rather than the attainment of truth, deduced from certain 
experiments. In this mode of viewing the subject, we 
may regard the sap of plants as consisting of water, which 
is its principal component, carbonaceous matter, acetate 
of potash, and carbonate of lime; which ingredients are 
decomposed by the vital powers of plants, and new com- 
binations of their constituents are produced by the same 
99% | 
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powers, so as to form the different parts of which a plant 
consists. ‘The large portion of vegetable matter con- 
tained in the first sap, must have been previously depos- 
ited.in the cells of the root, and taken up by the water 
of the sap in its progress upwards : and air which is also 
found in sap, is either the produce of vegetation, or is 
taken in by the roots dissolved in the water of the soil. 

Such is the nature of the sap. In spring and at mid- 
summer it forms a large portion of the vegetable body ; 
ands carried forward through the vessels, with an impetus 
sufficient to raise it to the summits of the highest trees, 
until arriving at the leaves, in which it is exposed to the 
action of the air and light, the great quantity of water it 
contains, being no longer necessary, is thrown off by 
perspiration ; whilst the succus proprius, or peculiar juice 
of the plant, from which all its secretions are formed, is 
produced by the changes resulting chiefly from this ex- 
posure. We have, therefore, next to proceed to exam- 
ine the nature of this peculiar juice, as one of the general 
components of plants. 


Tuer PropEer JUICE. 


When a plant is cut through transversely, the proper 
juice is seen issuing from both divided surfaces, but m 
greatest quantity from the open orifices of the divided 
vessels in the part farthest from the root; a fact which 
is ascribable to the progression of the proper juice being 
inverse to that of the sap, or from the leaves towards the 
roots. It is very often mixed with sap, and cannot be 
distinguished from it by color; but in many instances 
it is colored or milky. Thus, if a twig of any of the 
species of Spurge (Euphorbia) be cut, the proper juice 
issues from the wound in the form of a resinous milky 
emulsion, and may be obtained in considerable quantity. 
This juice in the majority of plants is, as has been said, 
colorless ; it is, however, yellow in some, as in Celan- 
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dine sige esa red in others, as in the Blood- 
root (Sanguinaria), the Bloody Dock (Rumew sangui- 
nea), and “the Logwood tree (Hematoxylon); deep 
orange in the Artichoke (Cynara Scolymus) ; white, as 
in the Spurges, the Dandelion (Leontodon Taraxacum), 
the Fig, the Poppy, Xc. ; blue in the root of Black Bur- 
net-Saxifrage (Pimpinella nigra); and green in the 
Periwinkle (Vinca). ‘he color is sometimes changed 
by exposure to the air. ‘Thus opium, the proper juice 
of the Poppy, is white and milky when it exudes from 
the incision, but changes to a yellowish brown hue by 
exposure to the air. The juice which exudes from in- 
cisions in the leaves of the Soccotrine Aloe, yields, by 
simple exposure, according to the statement of M. Fa- 
broni, a very deep and lively purple dye, so permanent, 
and resisting so completely the action of acids, alkalies, 
and oxygen gas, as to offer an useful pigment in minia- 
ture painting ; or as a dye for silk, which it will effect 
without the use of any mordant. One of the most re- 
markable of those milky juices is that which is yielded 
by the Cow-tree of Peru, being employed like milk; as 
a nutritious and agreeable diet: when dry, however, it 
becomes like wax, acquires a dark color, and proves 
highly inflammable, like Indian Rubber. 

The proper juice of plants is, that changed state of 
the sap, after it has been exposed to the air and light 
in the leaf, and is returning from ut to form the differ- 
ent secretions. ‘lhe organs by which the secretion is 
performed are probably glands; and the secreted fluids 
themselves are deposited in cells in different parts of the 
plant, particularly in the bark and the roots ; these parts 
acquiring different medicinal virtues, from the matters 
thus lodged in them. 

It is almost as impossible to obtain the proper juice 
of plants free from sap, as it is to procure the sap free 
from the proper juice; this, however, in the season in 
which it can be obtained in most abundance, is not so 
liable to be diluted or mixed with sap as at other times ; 
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and therefore it is in the warmest times in summer, that 
it ought to be taken for the purpose of examining its 
properties. In an accurate examination of the proper 
juice of plants, M. Chaptal found, that in no two kinds of 
plants does it agree, as far as its sensible’ qualities are 
considered ; but as it is in the leaf that the change from 
sap into the proper juice occurs, so its sensible qualities 
are modified according to the action which takes place 
in that organ; and that this should differ is not sur- 
prising, if we consider the great difference in the struc- 
ture of leaves. In one particular, however, Chaptal 
found that all the specimens he examined agreed, When 
he poured into them oxygenated muriatic acid, a very 
considerable white precipitate fell down; which had 
the appearance of fine starch, when washed and dried, 
and did not change when kept for a length of time. It 
was insoluble in water, and not affected by alkalies. 
Two thirds of it were dissolved in heated alkohol ;. and 
these were evidently resinous, as they were again pre- 
cipitated from the spiritous solvent by water. ‘The third 
part, which continued insoluble in both alkohol and 
water, was found to possess all the properties of the lig- 
neous fibre. In the seed lobes a greater quantity of 
this woody fibre was found than in the proper juice of 
the plant itself; a fact which accounts for the rapid 
growth and increase of parts of the young plant, before 
the roots are able to take up from the earth the princi- 
ples of nutriment. The proper juices of plants, both in 
the seed, and in the perfected plant, contain nourish- 
ment already adapted for assimilation into the substance 
of the plant. But this preparation takes place, either 
during the time, or after, the sap has been exposed to the 
action of the light and air in the leaf; as no woody fibre 
is found in the ascending sap, although the principles of 
it are undoubtedly contained in that fluid. A new 
chemical combination of these principles takes place 5 
but how this is effected, or by what means the change 
is produced, we know not; and it is one of those mys- 
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teries of nature, from which human ingenuity will never, 
perhaps, be able to remove the veil. In the same man- 
ner the blood of animals contains the components of the 
muscular fibres already formed; and an assimilation of 
it is constantly going on, without our being able to per- 
ceive it, or even to form the most distant conception of 
the manner in which it is performed. 

The elementary principles of the proper juicé of 
plants, ahd of the sap, are the same; but differ in the 
relative proportions. ‘These elements are carbon, hy- 
drogen, and oxygen. The same principles, differently 
modified, form all the secretions and the solid materials 
_of the plant itself. The extraneous ingredients which 
some plants are found to contain, as part of their sub- 
stance, such as the alkaline and neutral salts, metallic 
oxyds, silex, and other earths, are often probably obtain- 
ed ready formed in the soil, in a state of division suffi- 
ciently minute to be suspended in water, and taken in by 
the absorbent vessels of the roots. This is in some 
degree proved by the effect of change of situation on 
plants which naturally grow near the sea; for most of 
these, when burnt, yield soda; but when they are re- 
moved from the sea-shore, and culivated in an inland 
situation, potash instead of soda is procured from their 
ashes. Still, the siliceous epidermis of Grasses and 
Canes, and the flinty liquor sometimes found in the culms 
of the latter, can scarcely be produced in any other 
manner than by proper vegetable assimilation thus de- 
positing silex from its unknown elements. As the sap 
undergoes the same exposure to the air and light in all 
plants, and*one product only can be formed in each 
plant by this exposure, the difference of the proper juice 
in different plants, is a strong argument in favor of the 
existence of vegetable glands, independent of the unde- 
niable proof afforded by the formation of the very differ- 
ent products which are deposited in different parts of 
the same plant. Unless there were glandular organs, 
one product only could be produced in each plant by 
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the function of the leaves, and the action of light and of 
air on the sap. The secretions of plants formed from 
the proper juice are very numerous, and known under 
the names of gum, fecula or starch, sugar, gluten, albu- 
men, gelatin, caoutchouc or Indian rubber, wax, fixed 
oil, volatile oil, camphor, resin, gum resin, balsam, 
extract, tannin, acids, aroma, the bitter, the acrid, and 
the “narcotic principles, and ligneous fibre. ‘These are 
found in different parts of plants, without any uniformity 
of distribution ; and although so numerous and different 
from each other in their sensible qualities and chemical 
properties, yet are they all composed of different mod- 
ifications of the same elements, Carson, HypRroGeEn, 
and Oxyeen. Thus 100 parts of gum, according to the 


experiments of Gay-Lussac and Thénard, consist of 
42.23 of carbon, 


6.93 of hydrogen, and é 
50.84 of oxygen; the oxygen and hydrogen being 


——— nearly in the same relative proportions as 
100.00 in water. 


100 parts of common resin consist of 
75.944 of carbon, 


15.156 of acombination of oxygen and hydrogen, in the 


same proportions as they ‘exist in water, and 
8.900 of hydrogen in excess. 


ee oe ee, 


100.00 


100 parts of olive oil consist of 
77.213 of carbon, 


10.712 oxygen and hydrogen, as in water, and 
12.075 of hydrogen in excess. 


a 


100.00 


The solids, also, except the earths and salts, are 
formed from the same principles. 100 parts of the 
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ligneous fibre of the Beech and Oak, for example, con- 
sist of 


Beech. Oak. 
Carbon 51.45 52.53 
Oxygen ~§ 42.73 \. 41.78 
Hydrogen 5.82 5.69 
100.00 100.00 


and thus almost the whole of vegetable matter may be 
resolved into these three simple elements. 

Such are the general components of vegetables, differ- 
ing materially from animals in the absence of Azorn, 
which, being insoluble in water, never probably consti- 
tutes any part of their food. 


CHAPTER III. 
THE ANATOMY OF STEMS. 


Te advocates for the natural method of classifying 
plants, distinguish them into three grand divisions, name- 
ly, the Acotyledones, the Monocotyledones, and Dico- 
tyledones ; each of which displays a distinct internal 
system of organization ; as well as the better known and 
more obvious distinctions of physical and botanical rela- 
tions. In the plants of the second class (Monocotyle- 
dones) the stem simply consists of bundles of woody 
fibres and vessels, interspersed through a. cellular sub- 
stance, and decreasing in solidity, from the circumference 
to the centre ; but in those of the third, it is composed 
of concentric and divergent woody layers, decreasing in 
solidity in an opposite ratio, or from the centre to the 
circumference, and containing a pith in a central canal. 

The stems of the Acotyledonous and ‘agamous plants, 
such as the Ferns, Mosses, Alge, and Fungi, display 
internally, an apparently homogeneous mass, and, when 
examined by the unassisted eye, seem to consist simply 
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of an epidermis enclosing a parenchyma, composed either 
of cellular substance, of different degrees of succulency, 
sponginess, dryness, and density ; or of interwoven fibres, 
forming a leathery, or felt-like texture, or one not a little 
- resembling that of washed animal muscle, after macera- 
tion in spirits. When examined, however, by the aid of 
a good microscope, these different appearances of the 
internal mass are all found to consist of cellular sub- 
stance, with vessels running through it, and anastomosing 
in a variety of directions. Many of these plants have 
no stem; but, among those which possess it, in some it 
is solid, in others hollow; and in the latter case, the 
cavity is often partially lined with @ very lax, dry, cellu- 
lar web. . A conspicuous root is rare; and, when tt 
exists, consists of a few small radical fibres only. 
Scarcely any facts are yet known respecting the devel- 
opement and growth of this description of stem. 


Monocotyledonous Stems. 


These are more complex in their structure than the 
preceding ; being composed of two distinct parts, lig- 
neous and cellular, which, assuming a determinate char- 
acter, enable these stems to be readily distinguished, 
even by the naked eye. They are either solid or tubu- 
lar; and as there is some difference in the arrangement 
of the parts in these varieties, we shall examine them 
separately. . 

If a solid monocotyledonous stem, that of a Palm, for 
example, be cut, either longitudinally or transeversely, it 
is seen to consist of an epidermis enclosing ligneous 
- bundles or cords, more or less symmetrically distributed 
in a parenchyma or medullary substance. _ If the section 
be longitudinal, these ligneous cords are observed to run 
lengthwise, and extend from the base to the apex of the 
stem ; sometimes in straight. lines; but occasionally 
assuming a zigzag direction, & as to touch each other at 
different distances; closer together and firmer towards 
the circumference of the stem, and more apart and softer 


THE ANATOMY OF STEMS. 265 
as they approach its centre. If the section be transverse, 
the divided extremities of the ligneous bundles appear 
like spots, which are in some instances of a dark color, 
and in others white, dispersed over a white or a green 
gfound, in the order just described. The epidermis 
adheres closely to the parenchyma beneath it; and in 
some plants of this class, the greater density of the cel- 
lular substance at the circumference gives the appearance 
of a bark, which is never, however, present in this de- 
scription of stem. Such are the general character, and 
the distribution of the parts, in what may be termed the 
ligneous solid monocotyledonous stems ; but when they 
have more of an herbaceous character, such for example, 
as the scape of the great yellow Garlick (Allium Moly) 
and other species, there are no indurated ligneous cords ; 
but the vessels run in the midst of longitudinal layers of 
condensed cellules, and in a transverse section appear 
as white dots forming a circle round the central cells, 
which are generally much larger than those of the cir- 
cumference, and assume in some degree the aspect of a 
_ pith; so that in the longitudinal section, the diameter of 
the stem appears divided by two seemingly solid cords, 
into three nearly equal compartments. 

Such are the appearances which, to the naked eye, 
or to the eye aided by a common lens, the solid mono- 
cotyledonous stems present. Under the microscope, we 
perceive that each ligneous cord is composed of very 
narrow, oblong cells, and of vessels which are either 
spiral, annular, or porous; those in the centre being always 
spiral: that, in the cellular substance of the more solid 
stems, the cells are chiefly oblong, whilst in that of the 
herbaceous they form irregular hexagons, except towards 
the circumference, and in the immediate vicinity of the 
vascular cords; and that the membrane forming them 
appears as if perforated with minute pores. 

The hollow or fistular monocotyledonous stems are 
composed of distinct portions, united by knots; at each 
of which the cavity is divided by a diaphragm ; or rath- 
23 
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er, each portion may be regarded as a distinct individ- 
ual, which takes its origin from one knot, and terminates 
in another, out of which again a new individual arises, 
and so on in succession. ‘The general structure of this 
description of stems is best exemplified in the Grasses. 
Thus, in Wheat we perceive the upper articulation 
rising within the knot, in which the lower has termi- 
nated; with the leaf which infolds it crowning the em- 
‘pracing knot. The organization of this kind of stem 
cannot be readily distinguished, without the aid of the 
microscope. Itis seen, in a longitudinal section, to con- 
sist of several layers of narrow, oblong cells, which con- 
stitute its exterior and more solid part ; and of an interior 
more open, cellular substance, enclosing vascular, lig- 
neous cords, composed of oblong cells like those on the 
circumference, surrounding spiral and annular vessels. 
In the transverse section, the divided extremities of these 
cords appear as clustered vascular spots in the cellular 
substance. 

The bark, (if the surface of the stem can be so called,) 
of the more solid monocotyledones, is formed of the 
footstalks of the leaves; but the real epidermis of both 
the ligneous and herbaceous stems of this tribe, is always 
so closely applied to the part which it covers, as to be 
inseparable from it by any means. Owing to this cir- 
cumstance it appears of a cellular texture, and its char- 
acter/is regulated by the nature of the parts it immedi- 
ately encloses. In those plants in which it can be 
readily examined, it displays, under the microscope, a 
regular series of organic exhaling pores, each apparently 

surrounded by a glandular border ; as is well demon- 
strated in the culm of the Wheat: but in some plants, as, 
for instance, the common Rush, these apertures are per- 
ceptible in the furrows only between the stria, the eleva- 
tions being apparently free from any exhaling pores. In 
some of the Canes and Grasses, as already remarked, 
silex is found deposited in, or rather immediately under, 
the epidermis. 


See om 
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These kinds of stems, even When of the largest di- 
ameter, display no medullary rays, that being a charac- 
ter of the dicotyledonous class of plants; nor do such 
appear to be necessary, owing to the extensive distribu- 
tion of the cellular matter throughout the substance of 
these stems. ‘The woody bundles, however, become 
~ indurated by age, and the more external being enlarged 
by the deposition of new ligneous matter, they at length 
occasionally touch each other, and form a circle of con- 
tinuous wood ; but the interior bundles never attain this 
state, and so are always sufficient to distinguish the stem 
as that of a monocotyledon. 

Stems of this class, with very few exceptions, increase 
in length or height; but not in diameter. The stem is 
gradually formed by the evolution and ascension of the 
terminal leaf-bud, and by the induration of the footstalks 
of the fallen leaves. The whole stem displays the cica- 
trices of the successive circles of detached leaves, and 
these, becoming hardened by exposure to the air, and 
the ligneous bundles within them being older, as they 
are nearer to the surface, the substance of the stem is 
necessarily softer within, and harder as it approaches the 
circumference. Owing to this mode of growth, the stem 
is always naked, columnar, and terminated with leaves 
and fruit in the form of a magnificent crown, as exempli- 
fied in the Palms. The stipe, therefore, or this kind of 
stem, may be regarded as a fasces of ligneous vascular 
rods imbedded in cellular substance, and terminating in 
leaves; and its vitality being, in a great degree, de- 
pendent on the herbaceous part, if the central bud, or 
cabbage, as it is commonly called, be cut off, the whole 
plant immediately dies. The height to which some 
Palms arise, without increasing in diameter, is very re- 
markable. ‘Thus the Ptychosperma gracilis rises more 
than 60 feet, with a stem not 4 inches in thickness. 
The elevation of the Areca oleracea (Betel-nut Palm) is 
often not less than 180 feet; and although its diameter 
is greater than that of the Prychosperma, yet it is cer- 
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tain that it never increases in thickness. In_ tropical 
climates, some kinds of Ferns rise with a stipe resem- 
bling that of the Palms; but this appears to be, accord- 
ing to Mirbel, a simple fasces of petioles or leaf-stalks ; 
although circumstances occasion these to unite in the in- 
terior of the stipe, and form masses of compact wood. 
This variety of stipe remains also of the same diameter. 

The Aloes, Yucas, and the Dracena differ in their 
mode of growth from the palms, inasmuch as they give 
off branches and increase in the diameter of their stems. 

Such is the structure and mode of growth i mono- 
cotyledonous stems. The positive features which chiefly 
characterize them in point of structure, are the separate 
vascular ligneous cords, and intermixed cellular paren- 
chyma; but they are distinguished more remarkably by 
negative qualities ; as, for example, those of having no 
proper bark, liber, or alburnum, and no medullary rays ; 
parts which belong exclusively to the dicotyledonous 
stems. 


Dicotyledonous Stems. 


Woopy DicoryLeponovus stems consist of 3 distinct 
parts, the bark, the wood, and the pith. ‘They are ex- 
emplified in trees and shrubs; but as the structure of 
the parts differs according to the age of the plant, it is 
requisite to examine them, both as they appear in the 
young plant or yearly shoot, and in the trunk and bran- 
ches of older subjects. 

If the young shoot of any tree or shrub, the Horse 
Chesnut for example, be cut either transversely or lon- 
gitudinally, the parts which have been enumerated are 
rendered evident to the naked eye. If the section be 
transverse, it is seen to consist of a central spongy or 
cellular portion, which is the pith, enclosed within a 
ring of more solid consistence, which is the wood ; and 
this, again, is environed by another circle of an mter- 
mediate degree of firmness, which is the bark. 


~~ - 
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The Bark. In the shoot we are now examing, cut 
in the autumn, the bark when separated from the wood 
is about the 16th part of an inch in thickness, and ap-: 
pears to the naked eye, composed of 4 distinct parts. 
1. A dry, leathery, fawn-colored, semi-transparent, 
tough membrane, which is the cuticle; 2. a cellular 
‘layer which adheres, although not very firmly, to the 
cuticle, and is named the cellular integument ; 3. a vas- 
cular layer; and 4. a whitish layer, apparently of a 
fibrous texture, which is the inner bark; and of a more 
complicated structure than the other layers. 


1. The Cuticle. This term is employed to distin- 
guish it from the thin unorganized pellicle already de- 
scribed under the name Epidermis, as one of the gen- 
eral components of the vegetable structure; and which > 
is, in fact, the exterior part of the cuticle. 

The cuticle may be raised from the cellular integu- 
ment by the point of a knife, and this is the best meth- 
od to obtain it for minute examination. When thus sep- 
arated and placed under the microscope, it appears to 
consist of 2 layers; the outer being the apparently un- 
organized pellicle of true epidermis, and the inner a vas- 
cular texture, composed of minute vessels which ter- 
minate externally at the surface of the stem, and inter- _ 
nally in the cellular integument. These are, apparently, 

-annular vessels with oblong pores, which probably per- 
form the office of exhalents or of absorbents. Such is 
the cuticular portion of the bark of the Horse Chesnut ; 
but the structure of this part is not uniform in all the 
woody stems of this class. In that of the Pear (Pyrus 
communis ),it consists rather of transverse cells than of ves- 
sels, the outer series of which is covered by the real epi- 
‘dermis: this is the case also in the lesser Periwinkle (Vin- 
ca minor), in which there are 3 series of such cells ; in 
the Laburnum (Cytisus Laburnum), it is composed of 
the epidermis simply covering a layer of an irregularly 
» cellular or spongy character. These and similar varieties 
23* 
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in the structure of the cuticle account for the want of 
coincidence in the descriptions of authors. 

The true epidermis or exterior layer of the cuticle is 
necessarily cribriform, whether it act as an exhaling or 
an absorbing surface; and the manner in which the 
pores are arranged, does not differ less, in different 
plants, than the structure of the interior layer. It is also 
frequently studded with hairs, glands, and prickles. In 
young and succulent shoots, the cuticle is generally al- 
most colorless, and semi-transparent, transmitting the 
green color of the exterior part of the cellular integu- 
ment over which it lies; but it becomes opaque or col- 
ored by age, or rather, on losing its vitality ; for, as it 
is annually reproduced, the old layer, if it does not fall 
off, cracks and is pushed outwards by the increase of 
ithe diameter of the stem; and the accumulation of such 
layers forms the rugged surfaces of stems, as we see in 
the Elm, the Oak, and the majority of trees. In the 
greater number of instances it cracks vertically, and is 
pushed outwards with a portion of the cellular integu- 
ment by the new epidermis, which can be brought into 
view by removing these rugged portions. In others it 
splits horizontally, and the new cuticle is formed imme- 
diately under the old, which, after a time, detaches itself 
in fragments; or, there is a succession of cuticles, 
which, although one is formed every year, do not sep- 
arate annually, but occasionally only, in multiplied lay- 
ers, readily detached from each other, as in the Cur- 
rant and the Paper Burch. 


2. The Cellular integument. -On carefully raising 
the cuticle of the young shoot of the Horse Chesnut, we 
find under it a cellular layer; which, in a transverse 
~ section of the stem placed under the microscope, is seen 
to consist of two distinct parts, both cellular, but never- 
theless different. The exterior, or that on which the 
cuticle immediately reposes, appears to be composed of 
a dark green, semi-organized pulp, in which the cells 
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are irregular both in their dimensions and form, and has 
somewhat of the aspect, as Mr. Keith remarks, of “a 
distinct and separate epidermis in an incipient state, 
rather than a true and proper pulp;” while the interior 
is less colored and composed of regular hexagonal 
cells, the sides of which appear as if perforated and fre- 
quently studded with small granular bodies. It is the 
exterior layer of the cellular integument, which is the 
seat of color in the young twig, and the green hue of 
which is transmitted through the yet semi-transparent 
cuticle ; its appearance, and the fact that it is annually 
reproduced, led Mr. Keith to believe that it is really the 
next year’s cuticle in an incipient stage of organization. 
‘But the vertical direction of the cells, while those of the 
cuticle are horizontal, is sufficient to overturn this opin- 
ion. The cells vary considerably in form, according to 
the species of plant on which they are found. The cel- 
lular integument is filled both with colored and color- 
less secreted juices; and itis very probable that this 
part performs some changes on the sap thrown into its 
cells, similar to those effected in the leaf. 

The cellular integument is partially destroyed and re- 
produced, a great part of the old portion being pushed 
outwards with the cuticle which is annually detached ; 
while new cells are added to that which remains at the 
time the new cuticle is produced. 


3. Vascular layer. Imbedded in the cellular integ- 
ument and impinging on the internal surface of the bark, 
are situated the apparent bundles of entire vessels, or 
tubular cavities, each of which is so arranged as to pre- 
sent, in the transverse section of the stem under consid- 
eration, a semilunar aspect; and, in the longitudinal 
section, that of a fascis of flexible cords, surrounded by 
condensed cellules. ‘hese ambiguous vessels are sup- 
posed to convey downwards the proper juice of the 
plant, elaborated from the sap, by the action of the light 
and air in the leaf. In some stems, as, for example, 
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that of Laburnum, the vascular bundles coalesce, and 
form nearly one continuous layer or circle around the 
wood ; and in others, although they do not actually co- 
alesce, yet they approach so close as almost to assume 
the same character. As the stem increases, these vas- 
culoid bundles * become impervious, and are pushed 
outward with the cellular integument, giving place to a 
new layer which is annually produced. 


4. Inner bark. Immediately under the vasculoid 
bundles, we find another layer, which constitutes the in- 
ternal boundary of the bark. In the transverse section 
of the stem of the Horse Chesnut it appears, under the 
microscope, to consist of the extremities of longitudinal 
fibres closely united together ; and, in the tangental sec- 
tion, these fibres are seen running in a waving direction 
and touching each other at certain points, only so as to 
- form oblong meshes, which are filled with cellular mat- 
ter. This layer is denominated LipeR, a name imposed 
from its having been employed to write on before the 
invention of paper. As the net-work formed by the 
dividing threads of the meshes is not readily dissolved in 
water, whilst the cellular matter which fills them up is 
remarkably decomposable, the liber of some plants, for 
example the Lagetto (or Lace tree), when soaked in 
water and afterwards beaten, forms a very beautiful veg- 
etable gauze ; which may be used as an article of dress. 
A coarser specimen of this gauze, or lace, is seen in the 
bark of many of our indigenous trees, particularly the 
oak, when it has been long exposed to the weather, 
after being separated from the trunk. This regular 
arrangement, however, of the longitudinal texture of the 
liber is not found in every instance; for in the Fir and 
some other trees the longitudinal threads are seen lying 


* The existence of proper vessels, as such, being very doubtful, the 
terms vasculoid vessels would seem preferable to vascular or to the 
term “proper vessels ” ; but though we have still retained this latter ap- 
pellation, it may be considered as equivalent with the former. 
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nearly parallel to one another, without any meshes or in- 
tervening cellules. Like the other parts of the bark, 
the liber is annually reproduced. The old layer loses 
its vitality, and is pushed outwards by the new; the ac- 
cumulation thus formed constituting what botanical wri- 
_ ters have called the cutical layers. 

The vitality of the stem of dicotyledonous plants is 
more conspicuous in the liber than in any other part. 
If the bark be wounded, or a portion of it be removed, 
layers gradually extend themselves from the liber on 
each side of the wound until it is closed up ;_ but’as this 
is not effected in one year when the wound is extensive, 
and as the new layers are thrown out by the liber only, 
which is annually renewed, the cicatrice always resem- 
bles a hollow cone, the base of which is the exterior of 
the trunk. The union of a graft, or of a bud taken 
from one tree and implanted on another, succeeds only 
when the liber of the bud, or the graft, and that of the 
stock, are placed in immediate contact. Grew, Malpighi, 
Du Hamel, -and others, supposed that the liber annually 
‘changes, by hardening, into the alburnum or young wood, 
an opinion also maintained by Mirbel and some of the 
_ ablest phytologists, but which is founded upon mistaken 
principles. It is through the liber, however, that the 
- matter of which the new wood is formed, which annu- 
ally augments the diameter of the trunk and branches, is 
secreted ; and hence the importance of this portion of 
the bark. 

Such is the structure of the bark of the stems of 
woody dicotyledons; and that of the roots does not ma- 
terially differ from it; any difference depending, per- 
haps, altogether on the medium in which these two parts 
are situated. In the bark the secreted juices of plants, 
and consequently their medicinal qualities, are chiefly: 
deposited. 


Ture Woopv.—Pursuing our investigation in the young 
stem of the Horse Chesnut; when the whole of the 
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bark is removed, we find, immediately under and slightly 
adhering to it, a firmer and more compact substance, 
which, both ‘in a longitudinal and a transverse section, 
appears to constitute a cylinder, enclosing a column of 
spongy cellular matter or pith. This is the wood. It 
is at first soft and vascular, and is then called 4lburnum ; 
but it afterwards becomes hard, and, in some trees, is of 
a density almost approaching to that of metal. Ina 
transverse section of our stem of Horse Chesnut, it ap- 
pears, to the unassisted eye, a continuous circle of a ho- 
mogeneous structure, of a very light straw color exteri- 
orly or near the bark, and greenish interiorly, or where 
it is in contact with the pith; but in some other trees, 
as the Laburnum and Elder, this circle appears travers- 
ed, at nearly regular distances, by rays of an evidently 
different structure. These are found, however, to ex- 
ist also in the stem of the Horse Chesnut and in every 
other woody dicotyledon when examined by a magni- 
fying glass, and they are observed in the soft wood, or 
alburnum, as well as in that which is hard and perfect. 
These two distinct parts, which constitute the wood, 
may be described under the names of Concentric and 
Divergent layers. 


1. The Concentric layers, in the stem of the Horse 
Chesnut of one year’s growth, when seen through the 
microscope, consist of longitudinal fibres apparently not 
solid, but narrow tubes or oblong cells, the sides of 
which are thick and nearly opaque, and of vessels of 
different kinds. ‘These are arranged parallel to each 
other, except where they are separated by the divergent 
layers, as may be seen in a thin tangental section of any 
stem placed under the microscope. In the alburnum, 
the walls of the concentric tubes are tender and trans- 
parent; but by the deposition of ligneous matter in the 
membrane of which they consist, and in the tubes them- 
selves, they become opaque and firm ; and according to 
the degree of this, the wood is more or less dense, hard, 


ni 
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and tenacious. Other matters, also, are deposited or 
extravasated in this part of the woody texture ; such, for 
example, as Guiac, in that of the Guiacum officinale, 
coloring matter in the Logwood (Hematoxylon cam- 
pechianum), and even silex, which has been extracted 
from the Teak wood (Tectonia grandis) by Dr. Wol- 
laston. ‘The vessels of the concentric layers are chiefly 
porous and annular, and their sections produce the open- 
ings observed in the transverse section of any stem; but 
besides these, in the circle of the wood of the first year’s 
growth, a circle of spiral vessels surrounds the pith. 
These are, however, justly regarded by Mirbel not as 
vessels of the wood; but of a distinct sheath lining the 
wood, which he has denominated (’étui médullaire. 


2. The Divergent layers consist of flattened masses 
of cellular substance, which cross the concentric layers 
at different parts, and separating the bundles of longitu- 
dinal tubes of which they consist from each other, pro- 
duce the reticulated arrangement seen in the tangental 
section of any stem; the oblong tubes and vessels form- 
ing the tissue of the net-work, the meshes of which are 
filled up by the cells of the divergent layers. The in- 

“dividual cells, which are narrow and horizontal in their 
length, extend in series from the centre to the circum- 
ference of the wood; and consequently form nearly 
right angles with the tubes of the concentric layers.. 
They are supposed to communicate with each other by 
pores; so that fluids or air may readily pass through 
the whole series, and of course transversely through the 
wood ; and Mirbel remarks that, ‘ in many coniferous: 
trees the divergent rays are not cellular, but consist of 
horizontal tubes, which extend from the pith to the 
bark.” Whether they are cellular or tubular, the lay- 
ers, or masses, are flat, or in plates, with the edges 
placed vertically and thicker in the centre than either 
above or below, appearing therefore of a lozenge shape 
when vertically divided ; whilst in their transverse sec- 
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tion they display a slight inclination to the wedge form. 
They are much more delicate in their structure than 
the concentric layers; and readily dissolve, like the 
common cellular texture, so that when a thin tangental 
slice of wood is macerated in water, the divergent layers 
are decomposed, and leave the meshes of the concentric 
layers empty, displaying the appearance of a net-work 
or lace similar to that formed by the macerated liber. 
From the cellular texture of the divergent layers, they 
are regarded by some authors as processes of the pith; 
and hence have been named medullary rays ; but many 
of them cannot be traced to the pith, although the more 
conspicuous of them traverse the whole of the Wood, 
from the pith to the bark. 

Wood, while in the state of alburnum, is endowed 
with nearly as much irritability as the liber, and per- 
forms functions of great importance in the vegetable sys- 
tem; but when hardened, these functions cease, and in 
time it loses its vitality; not unfrequently decaying in 
the centre of the trunk of trees ; which, often, still flour- 
ish and put out new shoots as if no such decay existed. 
To carry on, therefore, the functions of the wood, a new 
circle of it is annually formed over the old; and thus, 
also, the diameter of the trunk and branches present, by 
the number of these annual zones, a pretty correct reg- 
ister of their age, each zone marking one year in the 
life of the part. The hardness of these zones of wood 
increases with the age of the tree, being most dense in 
the centre, and less and less hard as they approach the 
circumference. 

. Various opinions have been entertained respecting the 
origin of the wood or alburnaum. Mr. Knight, however, 
by various experiments, has satisfactorily proved that 
the alburnum is formed from the secretion deposited by 
the vessels of the liber. 

Mr. Knight is of opinion, that the bark deposits the 
alburnous matter ; but that the leaves are the organs in 
which-this matter is elaborated from the sap; or, that 
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the alburnum is generated from the cambium of Grew, 
which is part of the proper juice of the plant, formed by 
the exposure of the sap to the light and air in the leaf, 
and returned from it by the vessels that pass down from 
the leaf into the interior bark, by which it is deposited, 
and we may add elaborated, by the action of the vital 
- principle inherent in this part of the plant. To deter- 
mine this point, he removed narrow circles of bark from 
shoots of Apple trees, “ leaving a leaf between the pla- 
ces where the bark was taken off; and on examining 
them frequently during the autumn,” he found that the 
diameter of the shoot between the insertion of the leaf- 
stalk and the lower incision was as much increased as 
in any other part of the tree; but when no leaf was left 
‘on similar portions of insulated bark, on other branches 
of the same age, no apparent increase in the size of the 
wood was discoverable.” * ; 

These experiments explain the reason why trees and 
shrubs having their leaves destroyed by caterpillars form 
scarcely any new wood in that season; and, indeed, 
every one who has ever pruned a tree, or shortened a 
growing twig, must have observed that the part above 
the last leaf always shrivels and dies, while all below it 
continues to live and increase in diameter. 


The Meputrary Sueatu. If we proceed with the 
examination of the shoot of the Horse Chesnut, as be- 
fore, and scoop out the pith from the ligneous cylinder 
that encloses it, we shall perceive that this is lined with 
_a thin, green layer or coating, which, to the unassisted 

eye, appears to resemble in its structure rather the cel- 
lular integument of the bark than any part of the sur- 
rounding wood. ‘This is the Medullary Sheath of Mir- 
bel and the French Botanists. It is readily distinguish- 
ed, in either a transverse or a longitudinal section of 
many stems, by its green color, which appears deeper 
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as contrasted with the dead white of the pith which it 
surrounds ; but it is also easily traced’ in the succulent 
dicotyledonous stem as soon as itis evolved from the 
seed, separating the pith from its herbaceous investiture. 
When viewed under the microscope, the Medullary 
Sheath appears to be composed of a cellular substance, 
in which are imbedded longitudinal layers of spiral tubes. 
The cells of the Medullary Sheath are narrow and ob- 
long; and, therefore, when it is not colored, it is 
scarcely distinguishable from the wood, except by the 
spiral vessels, which have not yet been discovered in any 
layer of formed wood subsequent to the first; for their 
apparent existence in stems and branches of several 
years’ growth is owing to the lignification of the Medul- 
lary Sheath. The cells which are between the layer of 
spiral vessels and the pith, and which are the site of the 
coloring matter, when this part of the stem is green, 
have the appearance of a cribriform structure. The 
varied arrangement which these spiral vessels present 
jn different plants, appears to be in a great dégree reg- 
ulated by the disposition of the leaves, into which the 
spiral vessels in every instance direct their course, leav- 
ing for that purpose the Medullary Sheath, and travers- 
ing the wood, a little below the insertion of each leaf. 
Grew, Du Hamel, and Hedwig, as well as Darwin, 
imagined the spiral vessels to act as conductors of. the 
sap, attributing to them the power of irritable contrac- 
tion, after the manner of animal arteries, and this opin- 
ion, indeed, appeared to be plausible, until Amici dis- 
covered the true circulating system of the. vegetable. 
We must therefore, employ them in some other func- 
tion, and the old term of trachee may perhaps again be 
revived with a successful application, as amidst such an 
immense congeries of vital vessels as constitute a plant, 
the presence of air must everywhere be necessary 5 in- 
deed, the accession of this element may probably con- 
tribute to that remarkable green color so peculiar to the 
Medullary Sheath. ‘Their antigravitating character may 
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also assist in elevating the vegetable, and giving it the 
ascending character absent in the root in which these 
vessels are also wanting. | 


The Meputua or Pirn. Returning to our shoot of 
Horse Chesnut, we find the tube which is formed by the 
wood and lined with the Medullary Sheath, filled with a 
white, dry, very compressible spongy substance :—this 
is the Medulla or Pith. In the succulent state of a 
stem or a twig, it is turgid with aqueous fluid; but be- 
fore the wood is perfected, it becomes dry and spongy ; 
except near the terminal bud, or where branches are 
given off, in which places it long retains its moisture. 

The form of the pith is regulated by that of the cavity 
it fills, which in the majority of instances is nearly circu- 
lar; but to this there are many exceptions. ‘Thus in the 
horizontal section of a young stem or twig of the Elder 
(Sambucus) and the Plane (Platanus), we find it cir- 
cular, but furrowed - by the bundles of the spiral vessels 
of the Medullary Sheath. It is oval in the Ivy, and the 
Ash ; irregularly oval and furrowed in the Plane; tri- 
angular in the Oleander (Veriwm Oleander) ; pentan- 
gular-in the European Oak (Quercus Robur);  four- 
sided, with the angles obtuse, or tetragonal, in the com- 
mon Lilac, and yellow flowering Horse Chesnut (/s- 
culus flava) ; pentagonal in the Walnut (Juglans re- 
gia); and hexagonal in the Red-twigged Cornel 
(Cornus sanguinea). ‘The situation of the leaves on 
the stem regulates the form of the tube which the pith 
fills. But besides the diversities of form which the 
pith presents, it varies in diameter in other respects. In 
the young tree, of a few inches in ‘height, it is smallest 
at the basis of the stem, largest in the middle, and small- 
er again. at the summit; and in the growth of each fu- 
ture year, nearly the same variations in its diameter are 
observable. 

The pith, in the majority of ligneous dicotyledons, is 
longitudinally entire; but in some, the Walnut, for in- 
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stance, it consists of a succession of transverse dia- 
phragms intersecting the hollow cylinder of the wood, 
with the intervening spaces empty. In others the con- 
tinuity of the medullary column is broken by ligneous 
plates, which, proceeding from the side of the central 
tube, either partially intersect it, or completely parti- 
tion off portions of it, as in several of the Magnolias ; 
while in others, again, it is merely a spongy sheath, lin- 
ing the interior of the cavity, as in the stem and branches 
of Woodbine (Lonicera Periclymenum ). Where the 
branches are given off from a stem, @ thread of medulla, 
‘1 some instances, separates from the central column, 
and entering the branch, is gradually augmented to a 
diameter proportionate to that of the branch. In the an- 
nual shoot, the wood shuts up the canal of the pith at 
its extremity, as soon as it ceases to grow for the sea- 
son, as is scen in the longitudinal section of the shoot of 
the Horse Chesnut, immediately under the terminal bud ; 
and thus isolates it from the shoot of the next year. In 
many plants this forms a kind of woody partition, which 
marks the limit of the growth of each year in the length 


of the stem; but in others it is absorbed, the continuity 


of the pith being, apparently, uninterrupted from the , 


root to the apex of such stems. ‘Those partitions are 
almost always present when the pith is composed of dis- 
tinct plates, as in the Walnut, or of a spongy sheathing 
membrane, as in Woodbine. 

The color of the pith, in the succulent shoot or in the 
young plant, is green, which, as the cells empty, chan- 
ges to white; but to this there are some exceptions. 
Thus it is yellow in the Barberry ; pale brown in the 
~ Walnut ; fawn-colored in the Sumach, (hus Coriaria) ; 
and pale orange in the yellow-flowered Horse Chesnut ; 
but it is more frequently colored in the caudex of the 
root than in the stem. 

A vertical or horizontal section of a thin slice of pith, 
under the microscope, “appears to consist of hexagonal 
cells, which are larger and more regular in the centre 
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than near the circumference. In very young stems and 
succulent shoots these cells are filled with an aqueous 
fluid, and closely resemble the cellular integument ; but, 
in older stems and twigs, they are found empty, or more 
accurately speaking, filled with air. The cells retain 
the hexagonal form in their empty state ; but in some, 


7 


as in the Walnut, this is destroyed in the lamelle, into” 


which the pith then separates; and the same occurs in 
the interior of the medullary sheath of Woodbine, and 


similar hollow stems. In the greater number of plants no 


vessels are perceptible in the pith; but in some, entire 
vessels conveying proper juice are present, as in the 
Gum-elastic Fig tree (Ficus elastica), the proper juice 
of which is seen exuding from different points of the 
pith in a horizontal section of the stem. 
_. Little is yet known with certainty concerning the 
functions of the pith. Dr. Darwin and Sir J. E. Smith 
considered it as important to the existence af the .vege- 
table as the column of the spinal marrow in animals. 
Linneus also regarded it as the seat of vital energy to 
the plant. But Mr. Knight found that on abstracting the 
pith from a portion of the branch of a growing Vine 
above and below a leaf and bud, ‘the lateral shoot, an- 
nexed, continued to live, and did not appear to suffer 
much inconvenience ;_ but faded a little when the sun 
shone strongly on them.” * Indeed Cesalpinius, of the 
16th century, believed the pith to be less essential to 
the life and growth of a tree, than the bark. It ap- 
pears, on the whole, to be a mere reiteration of the cel- 
lular envelope, and subservient to the vessels which 
surround and occasionally pass through it. In the 
Ficus elastica, it is even penetrated by entire vessels 
like the proper cellular integument. Decandolle is of 
opinion that the pith contains a reservoir of nutriment 
provided for the young shoot or bud. 

The original pith of the young shoot still remains in 
trees whose wood is of a close texture, as may be seen 
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even in the centre of the oldest Oak, as it is defended 
by the first cylinder of wood deposited round it, and 
suffers no material compression by the successive layers. 
The cells, indeed, appear obliterated even when exam- 
ined by a good lens, but in a very thin slice placed un- 
der the microscope, ina drop of pure water, the hex- 
agonal character of the cells is perfectly distinguishable 
if the section be transverse ; while, if longitudinal, not 
only the difference of form between the real pith cells 
and those of the medullary sheath is perceptible, but 
the spiral vessels are seen filled with a dark colored 
resinous matter. In such stems, therefore, the pith is 
neither compressed, obliterated, nor converted into 
wood, as some phytologists have imagined. But when 
the ligneous matter is of a loose texture, or, instead of 
forming a continuous cirele, is in separate columns, as 
in broad-leaved Birth-wort (Aristolochia Sipho), and 
the divergent rays are very large, the pith, although it is 
never completely obliterated, yet is considerably com- 
pressed and altered in form, in stems even of a few 
years’ growth. The ultimate state of the pith, therefore 
varies; being regulated by the character of the wood 
which encloses it. 


CHAPTER III. 
THE ORIGIN AND ATTACHMENT OF BRANCHES. 


Wuetuer we regard branches merely as divisions 
and subdivisions of the stem, or more correctly, regard- 
ing their origin, as congeries of distinct individuals, its 
lateral progeny, we find their structure to accord, in 
every particular, with that of the stem. ‘The descrip- 
tion of the structure of the trunk is consequently appli- 
cable to the branches; and we have now, therefore, on- 
ly to investigate the nature of the connexion between 
these parts ; tracing the branch from its earliest state, or 
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before it becomes visible to the naked eye, till it is fully 
extended, and has itself become the parent of future 
branches. 

Every branch is formed in a bud or germ ; and every 
bud, except perhaps the terminal one, and such as ap- 
pear on roots, and constitute suckers, originates in the 
axil of a leaf; to examine, therefore, the origin of the 
branch, is, to trace that of the axillary bud; and this 
may be done most readily in the succulent shoot of any 
tree or shrub in early spring, as, for example, that of the 
common Lilac when just expanding its leaves. 

In such shoot, in the axil of about the third pair of 
leaves, it is possible to perceive by the aid of the lens a 
minute elevation resembling a semi-transparent vesicle 
‘depressed in the centre; which under the microscope, 
appears to be a lobular body, with a small green speck 
in the central depression. This is the rydiment of the 
bud, and consequently of the future branch. By strong 
magnifying powers we discover a connexion between the 
cellular matter of the lobes of this germ, and that of the 
pith, the medullary sheath, the bark, and the liber, in 
the succulent shoot ; while, yet the germ itself appears a 
distinct body. As the bud advances in growth, it grad- 

_ually assumes somewhat of a pyramidal form; and the 
organization of the new branch and leaves within it, 
commences. ‘l’owards the end of the summer, the lobes 
begin to appear as opposite scales, from amidst which 
the point of the germ, covered by other scales, is ob- 
served protruding ; whilst in a longitudinal section placed 
under the microscope, the rudiments of the new branch 
can be traced; for it is now obscurely marked by the 
deposition of alburnous matter, which being paler and 

_ more transparent than the rest of the bud, is seen separ- 
ating the cellular substance to constitute the future pith 

from that which is to form the bark. But no spiral ves- 
sels are yet perceptible; the alburnous circle is mere 
semi-transparent matter ; and the pith is distinguishable 
from the cellular substance in which the germ is formed 
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only by the paler alburnous matter surrounding it. ‘The 
progress of the organization advances a little in autumn ; 
but is not perceptible during winter, and it is not until 
the following spring that the embryon branch is very 
conspicuous. At this period, in the Lilac, for example, 
it is seen rising as it were from the medullary sheath, 
in which the spiral vessels seem to originate 5 and from 
whence, passing up, they distribute bundles to each of 
the leaves, which appear now completely organized, al- 
though extrentely small and compressed within the scales 
of the bud. As the season advances, the bud Jength- 
ens ; and at the moment of its opening, the young branch 
is seen projecting, clothed with its leaves, which, gradu- 
ally unfolding themselves, display in their axils the rudi- 
‘ments of future buds, destined to run the same course, 
and become in turn the parents of another series. 

If the young branch be now dissected, it is found to 
possess exactly the same structure as the stem in the 
early stage of its growth; that is, to consist of a central 
pith turgid with fluid, surrounded by the medullary 
sheath, around which the spiral vessels appear in dis- 
tinct longitudinal bundles ; and beyond them a layer of 
semi-organized alburnum, bounded by the liber ; the 
vascular faces of the bark are imbedded in the cellular 
integument, and the whole inclosed by the epidermis, 
which at this period is generally covered with excretory 
glands or some kind of pubescence. But after the 
leaves have expanded and performed their functions for 
some time, if the branch be again examined, by carry- 
ing a longitudinal section into the stem, we perceive its 
alburnum, now fully organized, and continuous with the 
new layer in the stem, deposited over that of the former 
year, which has already become wood; and, as the 
branch increases annually by new layers, in the same 
manner as the stem, a similar section made at any sub- 
sequent period displays its connexion with the stem, 
forming a cone, the apex of which touches the medul- 
lary sheath of the stem, and the base its surface whence 
the branch projects. 
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Such are the appearances which mark the origin of 
the branch and its connexion with the trunk, in the Li- 
lac ; and the same, with some modification, are percep- 
tible in all ligneous dicotyledons. 

We have seen that the rudiment of the bud is per- 
ceptible, in the axil of the leaf, on the young branch at 
the moment of its protrusion from the bud in early 
spring ; and, that at this period, at least, it is an isolated 
body, distinct, as Gaertner has correctly asserted, from 
the proper and permanent members of the plant. The 
question thence occurs,—When and how are buds form- 
ed? Du Hamel supposed that they originate in what 
he terms pre-organized germs, which are deposited by 
the proper juice in its descent from the leaves, and per- 
vade every part of the plant; but although it is impos- 
sible to demonstrate the fallacy of this opinion; yet, if it 
can be shown that buds, on whatever part of the stem or 
branch they are found, or at whatever period of the 
growth of these members they appear, can be traced to 
their origin in the first year’s growth of the part on which 
they appear, it will be, at least, rendered improbable. 
To effect this, we have only to saw out a portion of any 
trunk or branch on which a young bud appears; carry- 
ing the incision down to the pith, and by carefully slic- 
ing the portion horizontally, or in a right angle to the 
surface of the stem, till we divide the bud to its centre, 
we shall find a white line extending from it through 
every concentric layer of the wood, till it touches the 
medullary sheath. It is argued, however, that if an 
Oak, or any old tree, be cut down in winter, leaving the 
root in the ground, and a foot or two of the trunk, we 
shall find on the margin of the stump multitudes of buds 
protruding in the following spring. ‘The fact is admitted, 
but not the conclusion inferred from it, that these buds 
originate on the surface where they appear ; for, if they 
do not all push out on the same plane, which is the fact, 
there is no doubt that each could be traced to the cen- 
tre of the trunk; as Mr. Thomson found to be the case 
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in the Willow and some other soft-wooded trees, which, 
after being cut down, displayed the same appearances as 
the Oak, and the latter can hardly be imagined as an 
exception to the fact. If buds, therefore, be pre-organ- 
ized germs, they can be deposited only in the first year’s 
srowth of the stem or branch, the admission of which 
would defeat the object of Du Hamel’s hypothesis. 

These facts, also, render less tenable the doctrine of 
Mr. Knight, that buds proceed from the alburnous ves- 
sels, which he supposes have the power to generate cen- 
tral vessels: for, if this were the case, buds could be 
traced no deeper than the alburnum of the season in 
which they appear. Neither is the opinion strengthen- 
ed by the fact, that if buds be destroyed in early spring, 
others appear ; for, in this case, either the buds are such 
as have not been cut or rubbed off at a depth sufficient 
to extinguish their vitality, and prevent them from shoot- 
ing forth again laterally ; or, by destroying the already 
protruded buds, those that remain latent (two or more 
germs being often present in the same vital stream, if the 
expression may be allowed,) receive a new impulse, suf- 
ficient to call into action their dormant powers, and ena- 
ble them to protrude and evolve their leaves, in the 
same season; which, had the other buds been left, 
might net have happened for many years to come. 

This fact is practically known to nurserymen and gar- 
deners, who, without any theory, but guided by experi- 
ence, act upon it in order to obtain a clean Cherry tree 
stem. No tree is so apt as this to throw out adventi- 
tious buds, but as this would deform and injure the plant, 
the nurserymen cut them off close to the bark.» A 
second crop of shoots very soon afterwards make their 
appearance, which are also taken away by the knife, 
after which no others appear; and, if the stem be now 
cut through under the existing branches, it ceases to 
grow. ‘That the buds, when they first protrude, receive 
their nourishment from the descending proper juice, is 
extremely probable ; but this would also be the case did 
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they arise from the pre-organized germs of Du Hamel. 
If this reasoning be correct, part of our question is al- 
ready answered ; and we may conclude that all stem 
buds originate when the young stem is evolved from the 
seed, and all branch buds at the time that the young 


_ branch is formed in the axil of the leaf. They are not 


however, all protruded during the succulent state of the 
stem and branch, but many remain latent, performing 
so much of their functions only as are requisite to or- 
ganize to their proper structure a certain portion of each 
successive annual layer of wood, and carry them for- 
ward in the embryon state, until circumstances occur 
favorable to the completion of their organization and 
protrusion on the surface of the stem; or until some ac- 
cident destroys them, when instead of being carried for- 
ward they remain buried beneath the succeeding layers 
of the wood. 

If buds be not pre-organized germs, nor formed. from 
the descending proper juice, how then do they origin- 
ate? In vital points, generated, in the first period of 
the growth of the stem and branch, in the axils of the 
leaves: or, they are distinct, compounded individ- 
uals, the lateral or viviparous and agamous progeny of 
the parent upon whose surface they appear. The indi- 
viduality, at least, of buds must have been suspected as 
early as the discovery of the art of budding; and it is 
fully proved by the dissection of plants. The vital ener- 
gy, however, which commences the process of organiza- 
tion in the bud, is not necessarily confined to it, nor dis- 
tinct from that which maintains the growth of the entire 
plant; but it is so connected with organization, that 
when this has proceeded a certain length, the bud may 
be removed from the parent plant and attached to anoth- 
er, where it wil] become a branch the same as if it had 
not been removed; or, with proper care, it may be 
made to grow in the earth, and become an entire plant, 
with all the properties and external characters of the 
parent. : 


~ 


288. - | ‘THE ORIGIN AND 


Before organization commences in the bud, itis, as we , 
have seen, an insulated speck, covered by the epidermis 
only, and connected with the other parts of the stem or 
branch, in which it is seated, merely by cellular matter. 
The effect of the organic power on it is the addition of 
new matter, and the consequent evolution of its parts 5 
till gradually extending in the direction of its axis, it 
unites with and becomes a permanent part of the plant. 
The quantity of amylaceous granules contained in the 
cells surrounding the embryon bud, renders it probable 
that it receives its first nourishment from this source ; 
and it is not less probable, that the lobes which surround- 
ed it, perform a similar function to that of the cotyle- 
dons, as connected with the embryon inclosed within 
them. But it is also, probable that the leaf above the 
bud supplies part of the pabulum which is elaborated in- 
to the new branch; for, untilits own leaves are expand- 
ed in spring, and capable of producing that change on — 
the sap which converts it into proper juice, no alburnous 
matter can be be formed by them. The descending 
juice, however, from the leaf above the germ, is not 
conveyed to it by any vascular communication, but de- 
posited in the cellular mass or placenta, if it may be so 
termed, on which it is seated; and by which alone it is 
connected with the medullary sheath of the parent shoot. 
In the germinal bud or vital speck, thus situated and 
supplied with nutriment, the organization of the branch 
commences as from a centre. It is not probable that 
we shall be able to trace every minute change which 
occurs from this period until the first rudiment of 
the new branch is conspicuous, even by the aid of the 
best microscopes; but the first part that can be dis- 
tinctly recognised is the pith, which (in a longitudinal 
section of the green twig of the Lilac, made three weeks 
after its protrusion from the bud, and the appearance of 
the germ on its surface), resembles a more opaque spot 
of a greenish hue, with lines running in a direction from the 
centre of the parent branch towards the apex of the germ. 


ATTACHMENT OF BRANCHES. 289 


These are the first traces of the spiral vessels of the future 
branch. ‘The cellular matter, in the part above the vital 
speck, displays, also, at this period a more regular form, 
and indications of its separation into scales are already 
perceptible ; but the whole bud is still a completely 
insulated body. As the organization proceeds, new 
scales are seen separating from the mass of parenchyma, 
the medulla enlarges in every direction, and in autumn 
the whole presents a pyramidal appearance ;_ in which 
state the bud remains nearly stationary until the ensuing 
spring. | 

- As the apparent cessation of the vegetative power in 
winter increases in a great degree the excitability of 
such plants as outlive its severity, the genial influence of 
spring is very early visible on their buds, in which the 
whole vital energy of trees and shrubs may be supposed 
at this period to reside; and it is only by the visible 
change which rapidly occurs in them, that we can pro- 
-nounce upon the life of the entire plant. If a longitu- 
dinal section of a twig be examined at this time, although 
the pith be, generally speaking, a dry, spongy mass, yet, 
a little above and below the parts where the buds appear, 
jit is succulent and green. ‘This can be explained only 
by supposing that the increased vital energy of the buds 
is extended around them to a certain degree, maintain-. 
ing the lateral communication through the cells, while 
these have now become impervious in other parts of the’ 
plant ; and by this effect a sufficient supply of nutriment 
is provided for the bud, which, enlarging in every direc- 
tion as the spring advances, at length opens its scales, 
and pushes forward into the light and air the young 
branch with its leaves and flowers. On examining now 
- the connexion of the shoot with the stem or branch, 
we find it no longer an isolated individual, but seated 
closely upon the medullary sheath of the parent, and 
the alburnous matter which is deposited between its 
bark and pith, continuous with that thrown out from the 
liber of the old bark, already giving origin to a ligneous: 
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layer, that forms both a connecting vinculum between 
the tree and the new branch, and the support to the lat- 
ter in its projecting position. 

A clear idea of the origin and connexion of branches 
may be obtained by the aid of the diagram given and 
explained at the end of the volume.* 

Such are the observations which appeared necessary 
to illustrate the origin of branches and their connexion 
with the trunk ; and from which the following conclu- 
sions may be drawn: 1. That every branch originates 
ina bud or germ: 2. That every bud is at first a dis- 
tinct, isolated congeries of individuals,+ the lateral. pro- 
geny of the plant, and generated at the first developement 
of the stem or branch on which it appears; but, at 
length, increasing by its own organic powers, it forms a 
branch, or natural graft, and becomes a part of the tree 
or shrub which has produced it. 3. That every adven- 
titious bud, or bud appearing at any after period, origin- 
ates In a germ generated at the developement of the 
stem or branch on which it appears, although it has 
hitherto remained latent. 4. That every latent germinal 
bud is annually carried forward, in a horizontal direction, 
through every concentric zone of wood, intermediate to 
the medulla and the surface on which it will sprout into 
a branch; leaving behind it a substance of a peculiar 
structure, somewhat resembling a white cord, penetrating 
the ligneous zones, by which its progress can be traced. 
5. ‘That every branch, when fully developed, displays 
the same structure as the stem. 


CHAPTER V. 
ANATOMY OF LEAVES. 


Tue Lear, by most physiologists, is defined to be 
chiefly a temporary organ, performing for the vegetable 


* See Plate XI, Figure 5. _ 

+ For the further developement of our views on vegetable individu- 
ality, we must refer the reader back to the section “ On the General 
Organization of Plants,” in the first Chapter, p. 205. 
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life what the lungs execute in the animal; or as acting 
the purpose of respiratory organs. Their importance to 
all the rest of the vegetable structure is unquestionable ; 
and, indeed, so essential are their functions, that their 
office, at least, is never dispensed with ; for, in aphyllous 
plants, such as the Dodder, Cassytha, and many of the 
Cactusses and Euphorbias, the green or succulent bark 
performs all the foliar functions. But even when most 
simple, they also possess the higher character of individ- 
uality; as we see by the power some thick and succu- 
lent leaves have, of acquiring, when planted, a separate 
existence ; and though this possibly is not universal, 
in consequence of varying circumstances, the deduction 
regarding the individual nature of the most simple leaf, 
or foliar lobe, (as elsewhere remarked) is apparently un- 
questionable. . 

The leaves exhibit the most obvious traits of vitality 
and utility; they are a kind of neutral or agamous 
beings, perpetually employed for the welfare and support 
of the whole vegetable community, with which they are 
associated. Some of them are destined, by a common 
metamorphosis, to put on the sexual character, and ap- 
pear in the disguise of flowers and fruit. Occasionally 
they exhibit traces of irritable mobility, as sensitive 
plants ; many of them relax and fold in the absence of 
the sun’s light; and in the example of Hedysarum 
gyrans, the minute leaves actually possess a spontaneous 
motion! In fact, in their anatomy we shall find each 
individual possessed of congeries of all the essential 
cellular and vascular structures of the vegetable. 

In the most cursory examination of the majority of 
leaves, we perceive that those organs are composed of 
5 distinct parts: one part, firm, and apparently ligneous, 
constitutes the frame-work or skeleton of the leaf; an~ 
other, succulent and pulpy, fills up the intermediate 
spaces of this frame-work; and a third, thin and ex- 
panded, encloses the other two, or forms the covering 
for both surfaces of the leaf. Ona closer examination 


292... - ANATOMY OF LEAVES. 


we find that the first of these parts is vascular, the 
second cellular, and the third a transparent cutecular 
pellicle. Admitting, therefore, that these parts are pres- 
‘ent in every leaf, although we may not be able to dis- 
cover all of them distinctly, owing to the imperfection of 
our instruments ; we may conduct our inquiries into the 
structure of leaves, in reference to their vascular, their 
cellular, and their cuticular systems. 


I. Or THE VASCULAR SysTEM OF LEAVEs. 


Among fallen leaves, which have been exposed to the 
action of the atmosphere in a damp place, or which have 
dropped into a pond, we generally find some in which 
the cuticle and pulp are completely destroyed ; whereas 
the ribs, or veins, as they are commonly but erroneously 
termed, being less susceptible of decomposition, remain 
almost entire, and display the appearance of a beautiful 
tissue of net-work, more or less complicated. ‘This is 
the vascular system of the organ, and the leaf in this 
state is termed a skeleton leaf. Leaves are frequently 
thus prepared by maceration in water, when the cuticle 
becomes easily separable by gentle rubbing and pressure ; 
and the pulp may then be washed out from-between the 
meshes of the vascular net-work, by rinsing in water : 
and if the operation be carefully performed, the most 
minute cords of vessels may be preserved. ‘These pre- 
parations enable us to trace more readily than in the 
natural leaf, the divisions, subdivisions, and various rami- 
fications of the vascular fasciculi ; but beyond this they 
afford us no information, and we must have recourse to 
_ the microscope to obtain.a ea eek knowledge of the 
vascular structure of leaves. 

If we commence our investigation with the cial 
description of plants, the Dickens. and the Mushroom 
tribe (fungi), for instance, we perceive, even by the 
assistance of the best glasses, scarcely any trace of a 
vascular structure ; the whole plant appearing to be little 
more than an aggregation of cellules enclosed in a cuticle. 
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This appearance, however, arises in some degree from 
the transparency of the vessels, preventing them from 
being distinguished from the cells, and in some degree 
from the simplicity of their structure; for, as the fluid 
they convey is not required to be raised to considerable 
heights, as in the more perfect plants, the conducting 
tube is consequently more simple. If, however, we take 
a plant in which the vessels convey a colorless fluid 
through a colored cellular structure, as, for example, 
Marchantia polymorpha, we find that the surface of the 
lobes of the leaf-like frond, when examined by an ordi- 
nary lens, is reticulated by depressed lines, within each 
of which a small, nipple-like body rises. When a thin 
slice of a lobe is placed under the microscope, these 
lines are discovered to be occasioned by vessels which 
run immediately under the cuticle, seeming to anastomose 
with one another. ‘This vascular net-work appears as if 
formed by a single porous tube, branching and anasto- 
mosing so as to form irregular, lozenge-shaped meshes, 
which are filled with dark-green cellules. The vessel 
itself is closely connected with the cellules, of which 
it is probably a mere variety, in no part extensively con- 
tinuous, and when separated, bears the marks of the 
cells on its sides. We find nearly the same vascular 
structure in the Mosses. ‘The leaves of all the Mosses 
are sessile, although many of them are sheathing: and) 
most of them are furnished with a midrib; but their 
minuteness prevents any certain information being ob- 
tained as to the manner in which the leaves receive their 
vessels from the stem, or whether there be a distinct set 
of returning vessels: they appear.to be merely a con- 
- tinuation of the vessels of the cortex of the stem. 
Proceeding to the next division of plants, those pro- 
duced from monocotyledonous, seeds, we observe the 
coste or vascular bundles, distinguishable by the naked 
eye; of different sizes, and running in gently curved or 
nearly straight lines, either from the base to the apex, or 
transversely from the midrib to the margin of the leaf, 
25* 
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The former is found chiefly in those leaves which have 
no decided petiole, but spring directly ‘from a bulb or a 
tuber: the latter in those which are petiolated. We 
shall examine each kind separately. 

A bulb leaf of the White Lily (Liliwm candidum) 
may be taken as an example of the general distribution 
and character of the vascular system in the first descrip- 
tion, the sessile leaves of monocotyledonous plants. On 
examining it, we find that the vascular frame-work con- 
sists of a distinct midrib, which forms the keel of the_ 
leaf, and of less elevated ribs (coste) that extend on each 
side of the midrib in longitudinal lines, which form a 
gentle curve, following the shape of the leaf. In the 
smoother and more succulent leaves of this division, how- 
ever, these coste are scarcely visible externally, or at 
least appear merely as lines on the surface of the leaf: 
and this is the case, also, as far as regards many of the 
smaller vascular fasciculi, even in those leaves, which 
have prominent ribs. If we now make transverse and 
longitudinal sections of the Lily leaf, we perceive that 
the coste are composed of bundles of spiral vessels 
closely accompanied with corresponding fasciculi of prop- 
er vessels, and imbedded in cellular substance: or, that 
the leaf has a double system of vessels, one for conduct- 
ing forward the sap, and the other for receiving the 
“proper juice, into which the sap has been changed by 
the functions of this organ. In the transverse section, 
these vascular bundles appear like dots upon the divided 
surface ; and, when magnified in transmitted light, dis- 
play their two-fold nature by difference of transparency 3; 
the part of each bundle composed of spiral vessels, being 
distinguished by a greater degree of opacity, owing to 
the spiral thread which composes the coats of these ves- 
sels being firmer and more opaque than the coats of the 
proper vessels. ‘The spiral vessels of the leaf, as well 
as those of the stem, are found generally empty, while 
the proper or receiving vessels, or vasculoid cavities, 
are always full. In the majority of leaves the spiral 
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vessels have a closer proximity to the upper than to the 
under disk ; in accordance with their relative position in 
the stem, the spirals arising from the coat of alburnum, 
pass towards the surface of the leaf, while the vasculoid 
Cavities, or entire vessels issuing from the bark, incline 
to its under surface. In leaves, however, which. stand 
vertically, or have no distinction of surface (as in the 
Tris), the situation of the spiral vessels is either the re- 
_ verse, or in the centre of the entire vessels: anatomy 
thus confirming the idea of the close affinity of such 
leaves to stems. — 

It has already been stated that the bundles and threads 
of vessels, in leaves belonging to this division of the class 
under consideration, run in longitudinal lines. These 
are not exactly parallel, but approach, both at the base 
and the apex of the leaf; and, also, communicate lat- 
erally in their course by small threads, given off at 
irregular intervals ; as may be seen in a slice of the Lily 
leaf cut immediately within the cuticle of the upper disc, 

and placed beneath the microscope.* 
_ The vascular system, then, of the sessile leaves of 

monocotyledons, consists of fasciculi composed of spiral 
vessels, accompanied with proper vessels, or vasculoid 
cavities, arranged in longitudinal lines, and connected by 
_ smaller transverse threads; the whole forming a reticu- 
lated texture, with irregular rhomboidal meshes. The 
longitudinal vessels are a continuation of that series 
which is nearest to the surface, in the root, caudex, or 
stem, from which the leaves immediately spring; and 
thus the greater number of the circles of distinct fas- 
ciculi, composing the stems of monocotyledons, termi- 
nate in leaves until the plant attains its ultimate growth. 

There are two natural anatomical subdivisions of the 
the petiolated leaves of monocotyledonous plants: namely, 
1. Those in which the ribs run longitudinally, or in a 
direction from the base to the apex of the leaf; and 


* See Plate XI, Figure 4. 
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2. Those in which they run almost transversely, or in 
‘the direction from the midrib to the margin. 

1. In this subdivision we perceive, that, in the Grass- 
es, the vascular bundles resemble very closely, those of 
the former division ; the ribs being in longitudinal, nearly 
parallel lines, converging towards the point of the leaf, 
and united at irregular distances by obliquely transverse 
threads. If we take a stem-leaf of Indian Corn (Zea 
Mays) as a specimen, we perceive the petiole, which is 
broad, expanded, and sheathing, deriving its origin from’ 
the whole circumference of the knot of the articulation 
which produces it; dilating gradually, as it rises upwards, 
until its edges become a thin, fimbriated membrane, and 
again contracting, but less gradually, at its upper part, 
or where it is united to the expansion of the leaf. ‘The 
vascular bundles, which can be readily traced by the 
naked eye, are composed of two distinct kinds of vessels, 
which appear as dots in a transverse section of the 
petiole, situated almost close to its external surface. 
The number of the spiral vessels in each fascicle is 
generally six, three larger and three smaller, symmetri- 
cally arranged, as may be seen in a transverse section 
of one of the bundles viewed under the microscope; and 
the whole surrounded by a.mass of much denser cel- 
lules than in the rest of the substance of the petiole. 
The proper vessels are much smaller and more numerous 
than the spiral; and appear aggregated into a bundle 
which occupies a space close to the former, between it 
and the cuticle, and is bounded by a mass of the same 
dense cellules as those which surround the spiral vessels ; 
the object of which is, probably, to give such a degree 
of firmness to the petiole, as will enable it to sustain, in 
the erect position, the expansion of the leaf. If we now 
make a vertical section of the petiole, so as to divide one 
of the fasciculi longitudinally in the thickness of the 
petiole, we perceive that the larger vessels are regular 
spirals, furnished with diaphragms at certain distances, 
the structure of which, however, we shall perhaps never 
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be able to ascertain, owing to the minuteness of the 
parts ; the diameter of these are Sp although compara- 
tively large, not exceeding 53, of an inch. In this sec- 
tion, also, the proper vessels appear membranous and 
porous.; and the cells in immediate contact with both 
sets of vessels are oblong; whereas those which are 
between the proper vessels and the cuticle of the outer 
- surface of the leaf, and which form the elevated portion 
of the coste, although they are oblong, yet differ both in 
size and in regularity of structure from those that form 
the inner substance of the petiole. 

Ascending to the expansion of the leaf, which is sep- 
arated from the petiole by a semitransparent white, con- 
densed, membranous space, from which the expansion of 
the leaf spreads out like a shoulder on each side; we 
perceive that the midrib, which is not distinguishable in 
the lower part of the petiole, becomes very conspicuous 
on the under disk at this point ; forming almost a knob, 
which passes into a striated ridge, and extends, gradually 
diminishing in size, to the point of the leaf. From 10 
to 12 parallel coste are visible on each side of the mid- 
rib, which, when magnified, appear like white parallel - 
lines, running through the green smooth substance of the 
expansion, and taking the curve of its shoulders, as if 
originating in the white, semitransparent space already 
described. But between these coste there are several 
smaller vascular cords, which are scarcely visible on the 
surface, neither producing elevation nor difference of 
- color; and which can be demonstrated only on the dis- 
section of the leaf. One of the more obvious distinc- 
tions, therefore, in the structure of the petiole and the 
expansion in the leaves of the gramineous tribe of plants 
is, that, in the petiole, the vessels run in distinct fascicull, 
which are all nearly equal in point-of size; whereas, in 
the expansion, the fasciculi differ considerably in size, 
the larger only being very visible on the surface. In 
both, there are transverse threads, which appear to con- 
nect the longitudinal bundles, and those are conspicuous 
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even to the naked eye in the more succulent leaves, 
particularly in those which involve the fructification of 
the Mays when viewed by transmitted light. 

In examining a transverse section of a portion of the 
expansion of the leaf of Indian Corn, containing one of 
the visible coste and the interval between it and the 
next costa, we immediately perceive the difference of 
structure in the two kinds of fasciculi. The visible costa 
consists of two large spiral vessels on the same line, and 
a compact bundle of proper vessels on each side of the 
line of spirals, towards both surfaces of the leaf; while, 
in the interval, each fasciculus is composed of one* 
small spiral vessel only, surrounded with a circle of 
proper vessels, and placed in the heart of the substance 
of the leaf. But, besides these, there is another kind of 
fasciculi, two of which are generally observed in each 
space between the visible coste, connected with a pecu- 
liar cellular apparatus. These appear to be modifica- 
tions of the two vascular bundles already noticed; having 
the same structure as the obscure or invisible fasciculus, 
and the accompanying compact bundle of proper ves- 
sels of the visible rib. In a section obtained by slicing 
the leaf, we find all these fasciculi united by transverse 
threads, forming rhomboidal meshes, similar to those 
which have been already described. 

But although the arrangement of the vascular system 
of the leaf of Indian Corn, just described, may be taken 
as a specimen of that peculiar to the leaves of all the 
Grasses ; and to those leaves of monocotyledonous plants 
which are petiolated, and furnished with longitudinal ribs, 


* I suspect a revision of this observation would present a different 
result, as to the number of the spiral vessels, and that, instead of being 
solitary, they are really in minor bundles. Such, at least, I find to be 
the case in the leaves of Hemanthus coccineus and other species. 
On tearing asunder one of these leaves, a little on the decline, or turn- 
ing yellow, a number of apparently simple spiral vessels equivalent to 
the longitudinal ribs in quantity are readily perceptible ; but on com- 
pletely separating those vessels, they then spontaneously divide into a 
considerable number of minuter spiral threads, 
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~ yet there must necessarily be many modifications of this 
arrangement. 
__ In the leaves of those monocotyledonous plants, the 
coste of which, instead of being longitudinal, run in 
transverse parallel lines, forming acute angles with the 
midrib, we find that the arrangement of the vascular 
frame-work resembles that of the Grasses in some cir- 
cumstances; but differs from it in others. Thus the 
coste are parallel to one another, and communicate by 
small transverse cords of vessels, so as to form meshes 
which are rhomboidal or square according to the angles 
at which these transverse cords are given off from the 
coste, as in the Grasses. The petioles are, also, in 
*. general, sheathing, and many of them are furnished with 
ligule. But, in almost all of them, the peculiar cartila- 
ginous articulation, which divides the petiole from the ex- 
pansion in the Grasses, is not present; and the petiole as- 
sumes a stalk-like aspect before it reaches the expansion. 
Taking the leaf of Canna indica (or Indian shot) as 
a specimen of the vascular system in this description of 
leaves, we perceive, on the under disk, that the midrib 
is much elevated near the base, and gradually diminishes 
in size, until it appears little more than a mere line at 
the apex of the leaf. The more elevated ribs are the 
primary vascular bundles or fasciculi ; and between these 
are secondary fasciculi, which areless elevated. Tothe 
unassisted eye they all appear to go off from the mid- 
rib; but viewed by a magnifying lens, and with trans- 
mitted light, we perceive that all of them do not proceed 
directly from the fasciculi of the midrib, but that some 
of them are branches of the others. At the margin they 
all inosculate, and form, as it were, one fasciculus, 
which, extending from the base to the apex, is the real 
living boundary of the leaf. | 
Examining more closely, and placing a slice of the 
petiole, cut transversely near the base of the expansion, 
under the microscope, with a glass of a moderate power, 
we perceive that the vessels are arranged in distinct 
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fasciculi, which are nearly of the same size in the centre 
of the section; alternately larger and,smaller near the 
circumferance on the convex surface, or that part of the 

etiole which is towards the under disk of the leaf; and 
all small on the concave surface.* The cost are con- 
tinuations of those on the concave surface of the midrib, 
which are curved outwards in opposite pairs, at different 
distances between the basis and the apex of the leaf ; 
but the central fasciculi pass on to its point. ‘These 
vascular bundles are imbedded in a cellular tissue 3 be- 
sides which, the petiole and midrib of this description 
of leaves contain peculiar pneumatic or air cells, closely 
resembling those which’ constitute a great part of the 
substance of aquatic plants. These internal air cavities 
have frequently no visible communication with the at- 
mosphere; but in Sagittaria they have a connexion 
with the cortical pores. These may contain gases as 
well as air, when unconnected with the atmosphere. In 
a transverse section of a small part of the expansion of: 
the leaf, we perceive that the vascular cords run nearly 
in the centre between the two plates of cuticle, imbedded 
in an opaque, green parenchyma ; and that, instead of 
the pneumatic apparatus of the petiole and midrib, there 
is a transparent layer of large cells immediately _under 
the cuticle of the upper disk. ‘These pneumatic cells, 
however, are not present in the petiole and midrib of all 
leaves with transverse coste, belonging to monocotyle- 
donous plants, but the same general arrangement of the 
vascular cords, and, consequently, the same structure of 
the frame-work, are seen in all of them. 

The fasciculi in these, as in the other leaves we have 
examined, consist of spiral and proper vessels, or vascu- 
loid cavities ; differing, however, in the relative position 
of the spiral, which, here, in each fasciculus, are placed 
between two bundles of proper vessels. 

Examining, by the same power of the microscope, 


* See Plate XI. Fig. 3. + See d. d. of the same Figure. 
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‘a transverse section of one of the larger fasciculi of the 
midrib of the leaf of Canna indica, we find it to consist 
of one large, and from 3 to 6 smaller spiral vessels, ar- 
ranged and relatively connected with the proper vessels, 
in a manner closely resembling their arrangement in the 
stems of White Briony. 

From these remarks on the vascular system in the 
leaves of monocotyledonous plants, it is evident that a 
general character, however variously modified in many 
instances, pervades the whole. ‘The bundles of veséels 
are distinct; they run in directions parallel to one an- 
other; and the principal fasciculi appear united by 
smaller transverse cords or bundles, which form meshes 
of a rhomboidal figure, all nearly of one same size in the 
same leaf. 


LEAVES OF DICOTYLEDONOUS PLANTS. 


In these the reticulated structure of the vascular frame- 
work is more complex and varied, than in the leaves of 
the two natural divisions, already examined. ‘This is 
evident to the unassisted eye, on holding up between it 
and the light any newly expanded leaf; but it is more 
beautifully demonstrated in the skeleton ‘of a full-grown 
_ leaf, carefully prepared. We shall now examine the 

‘modifications depending on two principal states of dico- 
—tyledonous leaves: namely, 1st. When the leaf is thin 
or membranaceous : and 2d. When it is theck and fleshy. 


Ist. In the thin leaves of this class of plants, the 
vessels of the coste proceed from the principal fasciculus 
of the midrib, and run between the laminz of cuticle, 
imbedded in the cellular matter, in cords which form 
visible elevations on the back of the leaf, and corres- 
ponding furrows on its face. Each fascicle consists of 
spiral and proper vessels, throughout all its ramifications ; 
and, in whatever manner these vessels are arranged in 
the fasciculi, the spiral and proper vessels are always 
associated, and, in general, tangent. ‘This arrangement 
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is common both to sessile and to petiolated, to simple 
and to compound leaves, as far, at least, as respects the 
expansion. In sessile leaves, however, all the fasciculi 
do not proceed from the midrib, but some are given off 
directly from the stem or the branch, and enter the ex- 
pansion of the leaf at its base, on each side of the midrib. 
i petiolated leaves, also, the petiole is generally dilated 
at its point of union with the branch, and at this point 
the vessels enter the petiole in distinct bundles ; the re- 
mains of which are visible in the scar produced by the 
falling of the leaves in autumn. %% 
Thus in the Apple, the Pear, the Peach, and many 
other trees, the leaf is attached to.the wood by three 
fasciculi, one of which enters the middle of the petiole, 
and the others on each side of it. In the Laurustine the 
whole of the vessels pass from the wood into the petiole 
im one fascicle, the transverse section of which is nearly 
a complete semicircle. In compound leaves, the num- 
ber of fasciculi passing into the petiole from the wood, 
is in some instances regulated by the number of the 
leaflets; in the Elder, we find generally five; and in 
the Horse Chesnut, from 5 to 7 or 8. It is, however, 
the inner part only of these fasciculi that is given off 
from the wood, or rather from the medullary sheath ; 
for the outer part, which consists of the proper or: re- 
ceiving vessels, enters the bark, but not the wood. ‘This 
fact is illustrated by placing young leafy twigs in colored 
fluids. ‘The color is seen passing up from the stem ito 
the leaf through the upper portion of each fascicle ; 
while that part which consists of the receiving vessels, 
remains free from color. 
Seen under the microscope, the following arrangement 
of vessels takes place in a thin, transverse slice of the 
etiole of the Lilac, an example of a simple petiolated leaf. 
Close to the upper or channelled surface of the petiole, we 
find three small, distinct fasciculi of spiral vessels, one im- 
mediately within the cutis, in the hollow of the channel, 
and one at each side; but the principal vessels consti- 
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tute one large compound fasciculus, in the centre of 
the petiole, which appears of a horse-shoe shape, in 
the transverse section ; and consists of one fasciculus of 
spiral vessels, and two fasciculi of proper vesels. The 
spiral vessels, which form the central fasciculus, are 
arranged in rays, which are sometimes tangent, at other 
times separate ; whereas the proper vessels constituting 
the two fasciculi, one of which is situated within, and the 
other without the fasciculus of spirals, are irregularly 
imbedded in a pulpy parenchyma of cellules, and are 
distinguished by their greater transparency. ‘The bark, 
or true cutis of the petiole, seems, also, to consist chiefly 
of several series of the same kind of proper or receiving 
vessels. In the various modifications of this structure 
of the vascular system, in the petioles of dicotyledonous 
leaves, the radiated arrangement of the spiral vessels is 
found in all: the petiole in this respect, as well as in the 
other parts of its structure, closely resembling the stem 
or the branch from which it springs. In simple leaves, 
with a few exceptions, although the vascular part forms 
at first several bundles at the base of the petiole, yet 
these soon coalesce into one compound fasciculus ; but 
in compound leaves they remain distinct. Thus, in the 
common kidney-bean (as an example of a composite 
leaf), in which the petiole is channeled, with an articu- 
lation at the base of the common petiole, and also, at 
that of each partial petiole, we find that the vascular 
fasciculi are distinct, and form a circle situated immedi- 
ately under the bark in the channelled parts of the 
petiole ; with a considerable portion of lax cellules, or 
medulla, inclosed within the circle which they form : 
whereas, in the articulated parts, there is one central fas- 
ciculus only, surrounded by a large mass of very firm 
cellules. ‘The advantage of this change of disposition of 
the vascular bundles, in the articulations, is very obvious ; 
for, had the fascicles remained distinct, and surrounding 
the pith, in the articulations, those on the outside of the 
flexure; in every considerable motion of the joint, must 
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have described so large a circle, as would have endanger- 
ed the organization of the vessels by the extension, while 
those on the inner side would have suffered equally, by 
the compression to which they must necessarily have 
been subjected. But by the whole of the vessels being 
situated in the centre of the petiole, the extension and 
compression produced by the flexure in every part of 
the fascicle, is not more than can be borne by any indi- 
vidual vessel, whether spiral or entire ; and, consequent- 
ly, the freest and most varied motion of the joint can 
be exercised with impunity. The necessity of such a 
modification of structure, in the petioles of compound 
leaves, susceptible of motion, may indeed be inferred 
from the fact, that articulations are present in all those 
which perform certain movements; as, for example, 
those which fold together their leaflets at night ; those 
which are endowed with the power of spontaneously 
moving their leaflets, as Hedysarum gyrans ; and those 
which fold their leaflets together when touched, as Mh- 
mosa sensitiva and pudica, &c. 

Some simple leaves, as those of the Hollyhock, of 
the Geranium tribe, “&c. which have several principal 
coste diverging from the summit of the petiole, and in 
this respect are allied to digitate leaves, present nearly the 
same vascular structure of the petiole as the compound 
leaves. The bundles are distinct, and cerrespond in 
number to the principal coste of the leaf; each of which 
may be thus regarded as a kind of midrib, and the leaf 
as composed of a number of conjoined leaflets; so that 
these leaves, although they are necessarily classed as 
simple leaves from their external appearance, yet bear 
in anatomical structure the same affinity to digitate com- 
pound leaves, which the webbed foot of a bird bears to 
one which is not webbed. A similar structure, also, is 
found in the petioles of those leaves which are longitudi- 
nally ribbed, or nerved (as the common expression is), 
from the base of the expansion ; as, for instance, those 
of the genus Melastoma; but when the ribs do not 
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originate from the base, although they are very conspic- 
uous, as in the leaf of the Cinnamon tree, the structure 
of the vascular system of the petiole is exactly the same 
as in simple dicotyledonous leaves, which are not longi- 
tudinally ribbed. 

If; instead of a transverse section, we place a longi- 
tudinal section of any of these leaves under the micro- 
scope, we perceive that each fasciculus is composed of 
spiral and proper vessels, the same which we have al- 
ready seen to constitute the ribs in the leaves of mono- 
cotyledons. 

Tracing the vascular fasciculi from the petiole into the 
expansion, in the thin, simple leaves, now under consid- 
eration, we find their divisions, subdivisons, and ultimate 
ramifications much more diversified and minute than in 
the leaves of monocotyledons. Whatever may be the ori- 
gin of these divisions and subdivisions, whether they pro- 
ceed from one central fasciculus or from several longitudi- 
nal ribs, the ramifications become smaller and smaller, ow- 
ing to a diminution of the number of the vessels which they 
contain ; but not owing to any diminution of the diam- 
eter of the vessels themselves: for although a principal 
fasciculus may contain larger and smaller spiral vessels, . 
yet the general comparative magnitude of the vessels, in 
the smallest fasciculus, is the same as in the largest. A 
question therefore arises, whether the vessels of the leaf 
inosculate and anastomose, or are the smaller fasciculi 
merely separations from the larger? 

Dr. Grew denied that they ever inosculate or anasto- 
mose until they arrive at their final distribution ; and we 
find, indeed, this opinion so far correct, that the vascu- 
lar fasciculi of the cost, which are given off from the mid- 
rib, are separations from the petiolar bundles in. their 
progress toward the apex of the leaf; and that the fasci- 
culi forming some of the secondary ribs, also, are sepa- 
rated in a similar manner. But in the smaller ramifica- 
tions, we perceive that many of the fasciculi appear as 
if connected with each other at nearly right angles; and 
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in these instances the vessels are not separations from 
the larger fasciculi; but are distinct, and merely applied 
in a peculiar manner to the sides of those from which 
they seem to arise ; as can be readily demonstrated by 
dissection, with the aid ofthe microscope. ‘There is 
probably no extensive continuity in the vascular system 
of vegetables, similar with that of animals; the progressive 
addition of these vessels would seem to be proliferous ; 
though conjoined, they are separated at various intervals 
by complete double diaphragms; yet,at the same time, 
though most of these vessels are destitute of visible pores, 
they have still the introsusceptive power of imbibing and 
transmitting fluids through their parietes, as we have al- 
ready had occasion to remark in speaking of the struc- 
ture of cellules. 

2d. The thick and fleshy leaves of dicotyledonous 
plants are seldom petiolated ; but when they are so, 
the arrangement of the vascular fasciculi, both in the 
petiole and in the expansion, closely resembles that of 
the thin membranaceous leaves. The sessile leaves of 
this division are generally thicker and more succulent 
than the petiolated. If we take the genus Mesembryan- 
themum (or Fig-marigold), as affording specimens illus- 
trative of the character of these sessile leaves, we find 
that the vessels pass from the stem into the leaf in one 
_or more fasciculi, according to the figures of the leaves. 
Thus, in the Hatchet-leaved Mesembryanthemum (MM. 
dolabriforme), the leaves of which are connate, the ves- 
sels enter the leaf in one bundle, which extends in the 
direction of its axis, the whole length of the leaf, giving 
off in its course a few thread-like branches only at con- 
siderable intervals; and as this vascular fasciculus and 
its ramifications are situated in what may be termed 
the pith of the leaf, and are, consequently, imperceptible 
on its surface, this description of leaves appears to "the 
unassisted eye destitute of vessels. These organs are, 
indeed, comparatively few in succulent leaves, and are 
less necessary than in those which are membranaceous ; 


ANATOMY OF LEAVES. 307 


for, as succulent leaves either exhale very little moisture, 
‘or absorb a considerable quantity from the atmosphere 
by their surfaces, the nutriment of the plant, in the first 
case, is sufficient, although the fluids taken up by the 
roots be comparatively scanty ; and in the second it is 
supplied, independently of that which may be furnished by 
the roots, by cutaneous absorption. In the leaves of the 
broad-leaved species of Mesembryanthemum, and in 
similar succulent leaves, the vessels enter the leaf in 
several distinct fasciculi, which, diverging, pass on in 
nearly straight lines, giving off a few bundles only in 
their course ; but as they approach the point of the leaf, 
whatever its form may be, they divide, subdivide, and 
inosculate as in thin leaves ; and the proper or receiving 
vessels accompany and surronnd the spirals in all their 
divisions. 

In the succulent leaves of dicotyledonous plants, also, 
we find the same system of tubular cells, between the 
pulp and the cuticle, which exists in the Aloe of the 

monocotyledons; and in the Mesembryanthemum, under 
_ examination, we perceive these tubes commencing im- 
mediately under the cutis, and terminating generally in 
the cells of the central pulp; but sometimes in follicles, 
' which are both very irregular in form, and of very differ- 
ent dimensions. It is probable that part of the fluid 
taken up from the atmosphere passes at once into the 
central cells, the contents of which are colorless, while 
another part remains in the tubular cells, and undergoes 
that change, which is the usual result of the agency of 
light on the juices of all leaves exposed to its influ- 
ence. ‘The green color of the fluids contained in these 
cells, marks out their limits, in a transverse section of 
the leaf, even to the naked eye. 

The structure of the vessels in succulent dycotyledo- 
nous leaves is the same asin all other leaves. The 
spiral tubes are of the same diameter at the apex as at 
the base of the leaf; and the proper or receiving vessels 
are membranous, and apparently perforated, although 
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their transparency renders it difficult to determine their 
real character. The ramifications are all given off at 
acute angles; and appear to_be merely separations from 
the caulinar or petiolar cluster, as Grew supposed to be 
the case in all leaves; at least they do not anastomose 
until they approach the apex of the leaf. 


II. Tue CELLULAR SYSTEM OF THE LEAVES. 


On cutting a thick, succulent leaf transversely, we 
immediately perceive that it consists chiefly of a pulp, 
which, when placed under the microscope, or examined 
by a good magnifying glass, is evidently composed of 
cellular tissue ; and indeed we find that this substance 
forms a large part of the structure of leaves ; filling up 
the meshes of the net-work formed by the vessels in the 
thin and very vascular leaves ; and in all occupying that 
space which separates the two cuticular layers, which 
constitute the upper and the under disks of the leaf. 

The cellular substance of leaves differs very consid- 
erably in density: but this diversity depends more on 
the quantity and quality of the juices the cells ‘contain, 
than on any diversity of structure in the cells. To the 
same causes, also, may be attributed, ina great degree, the 
varvety of figure which these cells exhibit ; for, although 
they are in some instances globular, or nearly so, and in 
others, triangular, or more or less regularly hexagonal ; 
yet it is probable, that the majority are originally sphe- 
roidal vesicles ; and that the variations from this figure 
depend on the turgescence of the vesicles, and the con- 
sequent compression which must necessarily result from 
their contiguity. ‘The hexagonal figure being that which 
spheroidal vesicles, mutually compressing one another, 
are naturally disposed to assume, we find that a more or 
less regular hexagon is the most common form of these 
cells; and this figure is generally more regular in the 
cells forming the centre of the substance of the leaf, 
owing to these being there more distended with fluid, 
than in those towards either of the cuticles. 
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But that the diversity of figure in the cells of leaves, 
does not altogether depend on mechanical compression, 
is evident from the fact, that those towards the upper 
disk of the leaf often differ in form from those towards 
the under disk ; and yet in both these situations we may 
suppose the compression to be nearly equal. ‘This dif- 
ference is probably necessary for the distinct functions 
of these two surfaces. When the tubular cells of leaves 
are cut transversely, they appear to be of an hexagonal 
figure, and not round, as might be suspected from their 
longitudinal aspect. 3 

With regard to the individual structure of the cells 
constituting the parenchyma of leaves, we find it is the 
same as that of the cells in the other parts of the plant. 
Each cell appears to be a distinct, transparent, membra- 
nous vesicle, formed into the figure it displays by the 
pressure of the contiguous cells, and thence, the par- 
tition separating each cell, must be a double membrane. 
This is more evident in the microscopic examination of 
the cellular substance of some leaves than of others; 
thus, in a minute portion taken from the leaf of Iris 
germanica (a common garden species), we perceive, 
that not only the cut edges of the cells appear double, 
but that where some of the cells deviate from the hex- 
agonal figure, there are evident interstitial spaces between 
them, which, if the cells were not distinct vesicles, would 
not occur. 

A question arises in consequence of the supposition 
that each vesicle is a distinct sac :—in what manner do 
the cells communicate with each other, and with the 
vessels which they surround? Malpighi maintained that 
a small, tubular production issues from each cell or vesi- 
cle, by which it communicates with the contiguous cells, 
and with the vascular system of the leaf. A similar idea 
was entertained also by M. de Saussure. Later ob- 
servers, however, are unable to detect those communi- 
cations. Even in that peculiar modification of the 
cellular structure, which is found immediately within the 
cutis of the inferior disk of some leaves; and in which 
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the cells assume the appearance of anastomosing tubes, 
none of the tubular connecting processes, described by 
Malpighi, are perceptible ; nor do these cells appear to 
communicate directly with the vessels which they sur- 
round. It may be asked, then, In what manner do the 
cells communicate? To answer this question, we ought 
to understand the structure of the intercellular membrane. 
Under glasses of the highest power, this membrane ap- 
pears to be a simple, unorganized, transparent pellicle ; 
and according to Amici, its parietes contain a circulating 
fluid; but how this is transmitted through these appa- 
rently impervious cells, or transfused to the production 
of others, is, at present, nearly as inconceivable as the 
mystery of galvanic transpositions. 

Whatever may be the mode in which the cells com- 
municate with one another, their contents are more or 
less fluid or solid, according to their situation in the 
thickness of the leaf. Thus, in thin leaves, the cells 
near the inferior disk are more transparent, owing to 
their contents being more fluid than those near the upper 
disk ; but in both we perceive a number of granules, or 
motory particles, which are more opaque and of a deeper 
green, as the cells containing them approach the upper 
disk. In succulent leaves, and those which maintain a 
vertical position, the opacity and green color of the 
granules, are the same towards every face of the leaf; 
but they are generally colorless in its centre. In the 
cells, also, of some leaves, regularly crystallized salts are 
found ; and in others, the fluids are tinged of different 
hues besides green ; in which case the leaves themselves 
display the same hues on one or both surfaces, (as in the 
three-colored Amaranthus.) | 

The size of the cells varies in different leaves; in 
some, even when examined under the most powerful 
glasses, they appear like the smallest vesicles ; while, in 
others, they are so large as to be perceptible to the un- 
assisted eye. 

From these inquiries into the structure of the vascular 
and cellular systems of leaves, the affinity which exists 
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_between the stem and the leafis very obvious. In the 
stems of monocotyledons, the vessels run nearly in 
straight lines in distinct fasciculi, imbedded in a cellular 
pulp; and a similar vascular arrangement presents itself 
in the leaves of this tribe of plants. In dicotyledons, on 
the other hand, the vascular fasciculi of the stem are not 
so distinct, but form a reticular tissue, which covers the 
whole circle of the stem; and in like manner, in the 
leaves, the vessels ramify in every direction, forming a 
most complicated and beautiful net-work, the interstices 
of which are filled with the cellular pulp. The leaf, 
therefore, may be regarded, in some respects, as an 
expansion of the stem; or rather as possessing and 
uniting in itself the whole vital function of the aérial or 
ascending vegetation ; and so close is the affinity of the 
two, that in aphyllous plants, we perceive the stem 
adapted to perform all the functions of the leaf, and in 
stemless plants the leaves performing the office of both. 
The internal structure .of the floral leaves, or bractee, 
and of those more temporary foliar appendages, which are 
termed stipule, is nearly the same as that of the real 
leaf; even the scales that envelope buds (sometimes, 
indeed, true stipules), and described as deriving their 
origin from the cortical part only of the stem, and con- 
sisting chiefly of cellular matter, have in every respect the 
same structure as leaves, as far, at least, as relates to 
their vascular and cellular systems. 


Ill. Tue CuricuLaAr System or LEAVEs. 


Every leaf is covered with a real skin or epidermis, 
which not only guards the vascular and the cellular mat- 
ter from external injury, but is the medium by which it 
performs the important functions of absorption and ex- 
halation. In the majority of leaves, the epidermis can 
be separated froin the parts it covers, and appears to be 
a compound organ, or to consist of two distinct layers ; 
the exterior of which is a fine, transparent, apparently un- 
organized pellicle, and the interior vascular and cellular. ~ 

The true epidermis, or the delicate pellicle which 
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forms the outermost covering of the leaf, is described 
py Saussure as being perforated by the-slits or pores 
which may be found on one or both surfaces of every 
leaf; but on minute examination it appears, that it is not 
perforated by them, but enters into thern, as well as into 
every gland opening on the surface of a leaf, as a lining 
membrane ; and is, in fact, the covering of every part of 
the vegetable texture, which would otherwise come in 
contact with the air. If, however, it cover every part of 
the surface of the leaf, and is an imperforated mem- 
brane, by what means, it may be asked, does the fluid 
which exhales so freely from the leaves, escape? it is 
not easy to answer this question ; but as we can scarcely 
form an idea of a membrane perfectly free from pores, 
even in a living body, transmitting fluids, we may con- 
clude that, although no pores are visible in this mem- 
brane, even when it is examined under the microscope, 
yet it does not follow that no pores exist ; and, in ac- 
counting for the transudation of the fluids, which the leaf 
throws off, we must always bear in mind, that the func- 
tions of living bodies are influenced by. different powers 
from those which regulate the operations of inert matter. 

The second or interior cuticular layer is seen through 
the epidermis, and consists of a vascular net-work, rest- 
ing upon a layer or layers of cells. The lines forming the 
meshes which characterize the cutis of leaves, were first 
described by Hedwig as vessels, originating in the cireum- 
ference of the pores; an opinion supported by the elder 
Saussure and M. Kieser. Admitting these lines to be 
lymphatic vessels, it is not improbable, as Kieser has as- 
serted, that they terminate in contiguity with the larger vas- 
cular bundles. The meshes which they form differ very 
much, both in form and size, in different leaves. In almost 
all the monocotyledons, in the Grasses, and in every plant, 
the leaves of which have parallel ribsy the meshes are 
nearly irregular parellograms ; but, in forming these, the 
vessels sometimes run in straight lines, as in common 
Meadow Grass (Poa trivialis) ; sometimes in slightly 
undulated lines, as in the White Lily ; and sometimes 
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zigzag, as in Indian Corn. In some of the fleshy leaves 
they are nearly regular hexagons, as on the upper disk 
of Hoya carnosa,* and on both surfaces of the leaves of 
Aloe verrucosa: but, in the majority of dicotyledons, 
they assume very irregular figures. Whatever may be 
the figures which they present in the cutis covering the 
spaces between the vascular ramifications of the leaf, 
they invariably appear as irregular parallelograms in that 
which covers the vascular fasciculi; a fact which gives 
some support to the opinion of Kieser, that the vessels 
forming the meshes terminate contiguous to these fasci- 
culi. ‘The difference in the size of the meshes, in dif- 
ferent leaves, is still more striking than their forms ; but 
in all they are very minute. On a portion of the cutis 
of Aloe verrucosa, 4, of a square inch in size, Mr. 
Thompson counted 96 meshes, or 55,296 to the square 
inch ! | 

The form of the cuticular cells, owing to the cutis be- 
ing more transparent than the epidermis which covers it, 
can be demonstrated only as they appear in a vertical 
section. ‘They are either spheroidal or oval; and are 
found generally empty, or filled with a colorless fluid. 
In the greater number of leaves the cutis contains one 
layer only of cells; but it may contain several, as Mr. 
Francis Bauer has demonstrated in the genus Heman- 
thus, and others.t ihe 

The slits or apertures { already noticed as existing on 
one or both surfaces of all leaves, were first described 
by Grew as orifices; and the observations of Hedwig 
and of Decandolle have confirmed this opinion, and un- 
der a good microscope it is easy to perceive that they 
are real pores. In the leaves of trees, and of some 
other plants, they are observed on the enfervor disk on- 
ly; but in others, particularly mn the Grasses, the Lilies, 
and the Palms, they occupy both surfaces. They exist 
also in the lower tribes of plants, as may be perceived in 
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* See Plate 11, Fig. 16. { See Plate 11, Figure 9. 6. 
t For an illustration of these pores, see Plate 11, Figures 6 to 16. 
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Marchantia, and a few of the Mosses.* Plants which 
have no leaves, as the Cactus tribe, and many of the 
Rushes, and some of those, also, which have leaves, as 
the Grasses, have pores on the stem; but, in general, 
they are confined to the leaves. ‘The leaves of aquatic 
plants, however, which are constantly under water, are 
destitute of pores; the upper disk only of leaves which 
float on the surface of water, possesses them; and when 
-aland plant is made to grow under water, the new leaves, 
evolved under the water, have no pores, although those 
which they have succeeded, or the aérial leaves, were 
furnished with them. Even in plants which are partly 
immersed and partly submersed, as Ranunculus aquati- 
lis, the leaves growing under water are destitute of 
pores, while those which float above are provided with 
them. 

These foliar apertures vary very considerably in form, 
size, number, and position, in different leaves. They 
are commonly oblong, but in some instances circular, 
and in the Agave tribe and a few other families of plants, 
they are quadrilateral. {| In almost all leaves they are 
surrounded by a border, in which the vessels forming 
the cuticular meshes appear to terminate. Placmg mi- 
nute portions of the cuticle of different leaves under the 
microscope, we can readily ascertain the superficial form 
of these pores. Among the varieties of the annulated 
aperture, we sometimes find the space between the 
pore, or the shield and the inclosing ring, divided into 
distinct portions; and occasionally a double ring, with 
the intervening space, also, divided into four or more 
equal parts: examples of the first variety are found on 
the lower disk of the leaves of Lilac, Aucuba japonica, 
Hoya carnosa ; and on the upper side of the leat of the 
French Sorrel (Rumex acetosa). The upper disk of 
the leaves of the Sweet-scented Violet (Viola odorata) 
affords a good example of the double rmg.§ But a very 
remarkable form of the cuticular pore is observable on 


* See Plate 11, Figure 7. + See Figure 15. 
t See Plate 11, Figure 10. § See Plate 11, Figure 6, 
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the back of the leaves of the Oleander. It appears, on 
a superficial view, a simple oval aperture without any 
shield, but guarded by hairs which cross it in different 
directions ; and is comparatively much larger than any 
.of the other kinds of pores.* 

The svze of these pores are so small in the Myrtle, 
Rose, Leguminous, and Pink families, that 200 of them, 
at least, might lie upon a geometrical line. 

In number the foliar apertures vary, also, in different 
plants. ‘The more minute they are, the more numer- 
ous. On the lower surface of the leaf of Gardenia 
latifolia, we find an aperture in almost every mesh ; but 
in the Aloe tribe scarcely one pore for 20 meshes, and 
on the leaf of Oleander, one among 60. With regard 
to position, these apertures are in some instances ar- 
ranged in lines from the base to the apex of the leaf, and 
have the same direction throughout ; but in the majority 
of leaves they have no regular arrangement, and assume 
different directions. In herbaceous plants we generally ~ 
find them on both surfaces of the leaves ; but in ligneous 
plants they are scarcely ever seen on the upper surface. 
‘They are never situated on the ribs, nor on the edges of 
the leaf. = 

But these demonstrations make us acquainted with 
the superficial aspect only of the foliar apertures 5; plac- 
ing under the microscope a very thin vertical slice of a 
leaf of the Clove Pink (Dianthus caryophyllus), cut in 
the direction of the axis of the leaf, we find that the 
aperture which is thus divided in its longitudinal diame- 
ter, is a short cylindrical tube penetrating completely 
through the cutis, and terminating in a sac, which is im- 
pressed with a vesicle that appears to communicate with 
the oblong cells immediately beneath the cutis. But 
although the aperture penetrates the cutis, there is no 
opening through the epidermis, which, on the contrary, 
enters into the tubular part of the pore, and lines it 


* See Plate 11. Figures 8 and 9; the latter highly magnified. 
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throughout.* In another slice of the same leaf, cut so 
as to divide one of the apertures in its cross diameter, we 
may perceive that the vesicle appears to be double; 
from which it is probable that it is this vesicle, seen 
through the transparent substance of the cutis, which 
gives the appearance of the shield in the superficial view 
of the aperture. As we find that, in the superficial view 
of these apertures, the character varies considerably in 
different plants, so this form of the tube and the vesicle 
is also variously modified; but the general character is 
nearly the same, with a very few exceptions, throughout 
the vegetable kingdom. 
Decandolle considers that the cuticular apertures are 
connected with the ultimate ramifications of the vessels 
of the leaf; and, if it be probable, that the cuticular 
meshes are formed by lymphatic vessels, which termin- 
ate on one hand in the larger vessels of the leaf, and on 
the other, in the vesicular circles surrounding the fundus 
of the aperture, this opinion must be correct. 
From what we are able to learn concerning the struc- 
ture of these pores, and by direct experiments there is 
reason to believe that they are the respiratory and ex- 
haling organs of plants. So far are they from being 
absorbing organs, that they close on the application of 
water, and even remain so during the night apparently 
to prevent the admission of the dew. 
All animals that require the presence of air for their 
existence, have some peculiar apparatus for producing 
that change in the blood which has been termed its oxy- 
genizement; and the change is said to be the result of 
respiration, whether it be performed by lungs or by spi- 
racula. Plants, also, require the presence of air ; vitiat- 
ing it, under certain circumstances, in the same manner 
as animals, but, under others, increasing the proportion 
of its oxygen: hence plants may properly be said to 
respire, and the question arises, by what organs is this 
function performed? Phytologists have generally 
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agreed, that the leaves are the lungs of plants, but in what 
part of the leaf are the respiratory organs situated? The 
foliar apertures appear to be the actual breathing organs 
of the plant. In support of which position it may be 
advanced, that these apertures are never seen on leaves 
that are not exposed to the air; for the leaves of sub- 
_ mersed aquatics are devoid of them; even the leaves of 
plants which are not naturally aquatic, if kept submersed, 
soon lose them ; and although some plants of the higher 
classes, which grow in the air, have no leaves, yet, these 
have apertures on the stem, which, in such instances, 
perform the respiratory function. But the most per- 
fect plants are furnished with leaves, which, being mem- 
branous and peculiarly attached, are moveable in the. 
air, where a perpetual supply of that fluid is constantly 
presented to their breathing apertures. In structure 
these organs seem well adapted for the purposes of veg- 
etable respiration. ‘The air is admitted through the fun- 
nel-shaped pore, which perforates the cutis, into a vesi- - 
cle situated under it; and which probably communicates 
with the cuticular cells, as these are, in general, found 
filled with air. ‘The fluid contents of the cells that form 
the parenchyma of the leaf, are thus brought into con- 
tact with the atmosphere. It is not easy to assign a rea- 
son why these apertures are found on the under disk 
only of the leaves of trees, while they appear on both 
disks of herbaceous leaves. If any connexion could be 
traced between the receiving vessels and the apertures, 
the difficulty would be diminished, the situation of these 
vessels being on the lower disk of the leaves of trees. 
With regard to the origin of these apertures, Saus- 
sure’s and Kieser’s observations would lead us to believe 
that they are merely the terminations of numerous vas- 
cular processes from the larger fasciculi; which, gradu- 
ally penetrating the cuticle, are thus enabled to discharge 
their fluids. This opinion, however, is altogether hypo- 
thetical. ‘They are so far essential that they are found 
on every leaf in contact with the atmosphere ; their 
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structure, position, and situation are the same on the 
leaves of every plant of the same species ; and their ex- 
‘stence seems to be influenced by no conditional circum- 
stance except the presence of air. With regard to the 
fact, that they are not found on submersed leaves, even 
of land plants which are made to grow in the water, we 
may observe, that the leaves produced on such plants 
differ from those which are natural to them, not in the 
absence of apertures only, but in form, structure, and 
functions approaching to the character of roots, in which 
those aérial apertures are also suppressed. 
The knowledge of the structure of leaves enables. us 
to form a correct idea of the importance of these organs — 
in the economy of plants. We find the vessels which 
convey the sap from the roots terminating in the leaf, 
and spreading out their contents through its cells, to un- 
dergo certain chemical changes which are essentially in- 
fluenced by the action of the air and light; we find, 
also, a new system of vessels or vasculoid cavities com- 
mencing here, which receive the sap thus converted into 
proper. juice and conduct it downwards, depositing in 
their course the various secretions formed from it, either 
in the stems or in the roots, as the nature of the plant re- 
quires ; and, in aid of these operations, a cuticular sys- 
tem admirably adapted by its transparency to transmit 
the rays of light into the - foliar cells, and by its organie 
apertures to admit the air, and at the same time favor 
the exhalation of the superabundant water, which the as- 
cending sap necessarily contains. But, besides fitting 
-the sap for yielding the secretions found in the bark, wood, 
and roots of plants, the leaf itself is a secerning organ, and 
contains in its cells and follicles many secretions useful 
to the plant itself; but, independent of that, of the first 
importance in medicine and the arts, and in supplying 
food for the support of animal life. 
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A. 


Abortive. Producing no fruit. 
Abrupt. Terminating suddenly, as if cut off. 
Abruptly pinnate. Pinnate with even pairs only. Wanting the odd 
or terminal leafet. Some Mimosas. See Plate viii. Fig. 7. 
Alcerose. Stiff, linear, and sharp; as in the leaves of the Pines. See 
Plate vii. Fig. 17 and 19. 
Acicular. Needle-shaped. 
Acinaciform. Shaped like a scimetar. Linear, crooked, and sharp- 
edged. Mesembryanthemum species. ; 
Acinus. One of the protuberances which make up a compound berry ; 
as in the Blackberry and Raspberry. 
Acotyledonous. Having no cotyledons or seed-lobes; as Ferns, 
Aculeate. Prickly. Asin the Rose tree. 
_Aculeus. <A prickle; growing to the bark, not to the wood. 
Acuminate. Ending in a long, produced, sharp point. More than 
acute ; as in the leaves of the common Elm. 
Acute. Ending in a sharp point. 
Adnate. Growing to. Affixed laterally. 
Agglomerated. Bunched. Crowded together. 
Aggregate. Standing together, many on the same receptacle, but not 
compound. 
Alated. See Winged. See Plate v. Fig. 7. (a winged seed.) 
Albumen. A tough, hard, or fleshy substance which forms the bulk of 
certain seeds. 
Alge. An order of the class Cryptogamia, containing the sea-weeds, 
4 es 
Alternate. Placed alternately on opposite sides of the stem. See the 
disposition of the leaves in Plate ii. Fig. 1. 
Alveolate. With cells like those of a honeycomb. 
Ament, or Catkin. A collection of small scales, serving for calyces, on 
-the side of a slender stalk; as in the Hazle, Willow, &c. 
Amplexicaule. See Clasping. See Plate vii. Fig. 15. 
Ancipital. Two-edged. See Plate viii. Fig. 10. 
Androgynous, Having barren and fertile flowers on the same spike, 
or on the same plant, but no perfect ones. 
Annual, Living but one year, during which it produces flowers and 
seed. Marked thus, ©. 
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Anther. That part of a stamen or organ which contains the pollen. 
See Plate i. Fig. 4. 0. 

Antheroid. Resembling anthers. 

Apetalous. Without petals. 

Apex. End, tip, or sharp extremity. 

Aphyllous. Without leaves. 

Appendiculate. Having some appendage. 

Appressed. Pressed against or close to. _ 

Apterous. Without wings. A term applied to some parts of flowers, 
in contradistinction. 

Arachnoid. Resembling a spider’s web. — 

Arboreous. Like a tree. 

Arborescent. Approaching to the size of a tree. 

Aril. An outer covering of certain seeds, which is deciduous or sep- 
arates ; as in the Geraniums, Wood-sorrel, &c. 

Aristate. Awned. Ending ina bristle. (Oats, Barley, Rye, &e.) + 

Armed. Furnished with thorns or prickles. 

Aroma. The aromatic quality of plants. Odor. 

Articulated. Jointed. 

Arundinaceous. Resembling reeds, or stiff large grass. 

Ascending. Rising from the ground obliquely. 

Ascidium. The curious tubular leaf of the Sarracenia, Nepenthes, &c. 
From gexis, a bottle. See Plate viii. Fig. 11, 12, 13. 

Attenuated. Graduuliy diminished or tapering. 

Auriculate. Furnished with lateral projections, or leafets resembling 
ears, at base; as in the leaves of Solanum dulcamara, or Night- 
shade, &c. See the leaf, Plate vii. Fig. 9. 

Awn. A stiff bristle, frequently rough or bearded; as in the flowers of 
certain grasses, and in the anthers of most of the Vacciniums, or 
Whortleberries. Mwned. Having awns. Awnless. Without awns. 

Axil. The angle between a leaf, and stem on the upper side. 

Axillary. Growing in or from the axil. 


B. 


Banner or Vexillum. The upper and commonly largest petal of a pa- 
pilionaceous flower. See Plate iii. Fig. 2. b 

Barren. Producing no fruit. Containing stamens only. 

Berry. A juicy fruit with the seeds imbedded in the pulp, without any 
intermediate covering. 

Bicuspidate. With two points. 

Biennial. Living two years; in the second of which the flower and 
fruit are produced ; as in the common Tree-primrose ¢( Ginothera bi- 
ennis.) Marked thus, ¢ 

Bifid. Two-cleft. Cut nearly into two parts. 

Biglandular. Having two glands. 

Bilocular. Waving two cells. See Plate ii. Fig. 4. and 7. 

Bipinnate. ‘Twice pinnate. When both the leaf and its subdivisions 
are pinnate. See Plate viii. Fig. 7. 

Bipinnatifid. ‘Twice pinnatifid. Both the leaf and its segments being 
pinnatifid. 

Biternate. Twice ternate. The petiole supporting three ternate 
leaves. See Columbine leaves. 

Bivalve. Two-valved. See the pod of the Pea, Plate iii. Fig. 1. 
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Border. The brim, or spreading part of a corolla. 

Brachiate. Branches opposite, and each pair at right angles with the 
preceding. F 

Bracté, or Floral leaf. A leaf near the flower which is different from 
the other leaves of the plant; as in Euchroma coccinea, and the sin- 
gular support of the Linden flower. See Plate viii. Fig. 15. 

Bulb. Generally a solid, coated. or scaly succulent root; but some- 
times found on the stem. _The root of the Onion, Tulip, Lily, &c. 
See Plate ix. Fig. 5, 6. 


C. 


Caducous. Falling early ; sooner than deciduous ; as in the calyx of 
the Poppy. 

Cespitose or Cespitose. Forming a turf, as in Phlox subulata. 

Calearate. Resembling, or furnished with, a spur. See Plate iv. 
Fig. 3. a. at the base of the corolla. 

Calyciform. Shaped like a calyx. 

Calyculated. Furnished with an additional outer calyx. (Pink.) 
Calyx. The lowest portion of a flower, or that which forms its outer 
covering in the bud; usually of a green color; as in the Rose, &c. 

Campanulate. Bell-shaped. See the flower of Campanula. 

Canescent, Whitish. Hoary. 

Capillary. Wiair-like. (The roots of Mosses.) 

Capitate. Shaped like a head; or bearing a head. 

Capsule. A hollow seed-vessel which opens and becomes dry, when 
ripe. See Plate i. Fig. 5. 

Carina. The keel, or lower folded petal of a papilionaceous flower. 
See Plate iii. Fig. 2. d. 

Carinated. Keeled. Furnished with a sharp or prominent back like 
the keel of a vessel. See the capsule, Plate ii. Fig. 8. 

Carnose. Fleshy in consistence. (Leaves of Houseleek, &c.) 

Catkin. See Ament. 

Caudate. Having a tail; asin some seeds. (See Clematis.) 

Caudex. The upper part of a root, which gives rise to a stem; as in 
Cabbage stalks, and Yuccas. r 

Caulescent. Having a true stem, or caulis. 

Cauline. Growing on the stem. 

Cell. A-cavity or compartment of a seed-vessel, or anther. 

Cellular. Made up of little cells or cavities. 

Chaffy. Made of short membranous portions like chaff. 

Ciliate. Fringed with parallel hairs. (From eiliwm, an eye-lash.)} 

See the margin of the appendage of the ‘Fly-trap,’ Plate viii. 
Fig. 14. 

Cinereous. Ash-colored. 
Cirrose, or Cirrhose. Bearing a tendril. (From Cirrus, a tendril.) See 

Plate iii. Fig. 1. 

Clasping. Surrounding the stem partly or quite, with the base of the 
leaf. See Plate vii. Fig. 15. 

Clavate. Club-shaped. Larger at top than bottom. 

Claw. The narrow part by which a petal is inserted or attached. See 
Plate ii. Fig. 3. 0. 

Cleft. Split or divided less than half way. 

Club-shaped. Larger at top than bottom, 
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Coadunate. United at base. ; ‘ 

Colored. Different from green which is the common color of plants ; 
as the foliage of the 3-colored Amaranth. 

Column. The central pillar of a capsule. Also the style of gynandrous 
plants. 

Compound. Made up of similar simple parts. 

Compound flowers. A flower of the class Syngenesia, consisting of 
florets with united anthers. See Plate vi. 

Compressed. Flattened. 

Cone. A scaly fruit like that of the pine. See Strobilus. 

Conglomerate. Crowded together. 

Connate. Opposite, with the bases united or growing to one; as in 
the upper leaves of the Honeysuckle. See Plate vii. Fig. 12. 

Connivent. Converging. The tips inclining towards each other. 

Contorted. Twisted. Bent froma common position. 

Corculum. The embryo or miniature of the future plant which is found 
in seeds, often between the cotyledons. ; 
Cordate. Heart-shaped, with the stalk inserted in the largest end, 

which is hollowed out or sinuated. See Plate vii. Fig. 3. 

Coriaceous. Resembling leather. Tough and thick. 

Corneous. Horny. Having a consistence like horn. . 

Corniculate. Horn-shaped. 

Corolla. The secondary covering of a flower; being the part which is 
usually colored. When the calyx is wanting, the corolla is the 
primary covering ; as in the Lily. See Plate i. 

Cortical. Belonging to the bark. 

Corymb. A mode of inflorescence in which the flowers form a flat top, 
while their stalks spring from different heights on the common stem ; 
as in Eupatorium perfoliatum. See also Plate ix. Fig. 14. 

Costate. Ribbed. (From costa, a rib.) 

Cotyledons. Seed-lobes. The fleshy part of seeds which in most 
iy rises out of the ground and forms the first leaves. See Plate ix. 

ig. 4. , 

Creeping. Running horizontally or close to the surface of the ground. 
Examples of a creeping root are found in Coptis trifolia, And ofa 
creeping stem in Gaultheria procumbens. See Plate ix. Fig. 3. 

Crenate. Scolloped. Having sharp notches on the edge separated by 
round or obtuse dentures; as in the leaves of Coptis trifolia, &e. 
See Plate vii. Fig. 2. 

Crenulate. Finely or minutely crenate. 

Cribriform._ Full of holes like a sieve. A term for certain tubes or 
vessels, in the vegetable structure. See Plate x. Fig. 3, 4. 

Crowned. Having acircle of projections round the upper part of the 
tube of a flower, on its inside ; as in the Catch: fly, and other Silenes. 

Cruciform. Consisting of: four petals placed like a cross. See the 
corolla of Plate ii. Fig. 1. : 

Cryptogamous. Belonging to the class Cryptogamia; the last of the 
Linnawan arrangement, in which neither stamens nor pistils are visi- 
ble. (Mosses, sea-weeds, mushrooms, &c.) 

Cucullate. Hooded or cowled. Rolled or folded in; as in the spathe 
of Arum triphyllum or Indian Turnip. 

Cucurbitaceous. Like gourd, melon, or cucumber plants. 

Culm, or Straw, The stem of grasses, reeds, and similar plants. 
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Cuneiform Shaped like a wedge; with the stalk attacked to its point. 
See Plate vii. Fig. 8. 

Cuspidate. Having a sharp, straight point. 

Cuticle. The outside skin of a plant, commonly thin. 

Cyathiform. Shaped like a cominon wine glass. 

Cylindrical. Round and not tapering. Cylinder-shaped. 

Cyme. A mode of inflorescence in which the flower stalks arise from 
a common centre, but are afterwards variously subdivided; as in El- 
der, Viburnum, and Hydrangea. See Plate ix. Fig. 13. 

Cymose. Bearing or flowering in cymes. 


D. 


Deciduous. Falling off. In opposition to persistent and evergreen. 
Later than caducous ; as in the calyx and flower of the Stock. 
Declined, or Declinate. Tending downwards; as the stamens and 
style of the Day-Lily, 4zalea, &c. 
Decompound, Twice compeund. Composed of compound parts. 
Decumbent. Leaning upon the ground, the base only erect. 
Decurrent. When the edges of a leaf run down the stem or stalk, as 
in Comfrey. See Plate vii. Fig. 16. a. : 
Decursive. See Decurrent. 
Decussated, or Decussating. In pairs crossing each other. 
Deflected. Bent off. 
Dehiscent. Gaping or cracking open; as in capsular seed-vessels. 
Deltoid. Nearly triangular; as in the leaves of the Lombardy Poplar, 
&c. See Plate vii. Fig. 7. 
Dentate. Toothed. Edged with sharp projections separated by notches. 
Larger than serrate. 
Denticulate. Minutely toothed. 
Dentures. Teeth. The sharp parts which separate notches. 
Depauperated. Few-flowered. Impoverished. 
Depressed. Flattened or pressed in at top. ; 
Diadelphous. Having the stamens united in two parcels or sets. 
Flowers of this kind have commonly a papilionaceous corolla and a 
leguminous fruit ; as the Pea, Bean, &c. See Plate iii. 
Dichotomous. Forked. Dividing into two equal branches. 
Dicoccous. Containing two grains or seeds. 
Dicotyledonous. Having two cotyledons or seed lobes. See Plate 
ix. Fig. 4. 
- Didymous. Twin. ) 
Didynamous. Belonging to the class Didynamia ; with two short and 
two long stamens, and a ringent corolla. See Plate iv. 
Digitate. When a petiole gives off five or more leafets from a single 
point atits extremity; as in the Lupin and Horse-Chesnut. See 
~ Plate viii. Fig. 4. 
Dimidiate. Halved; as in the 1-sided involucrum of Fool’s-Parsley. 
Diecious. Having the barren and fertile flowers on different plants ; as 
-in the Cucumber and Indian Corn. 
Discoid. Having a disk covered with florets, but no ray. 
Disk. The surface or top, in distinction from the edge. See Plate vi. 
Fig. 1. 5. 
Dissepiment. The partition or internal wall of a capsule. See Plate 
i, Fig. 4. 6. 
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Distichous. Growing in two opposite ranks or rows; as the leaves of 
the Hemlock-tree (4bies). % 

Divaricate. Diverging so far as to turn backward. 

Divergent. Spreading. Separating widely. 

Dorsal. Growing on, or belonging to, the back; as the fruit of Ferns. 

Drooping. Inclining downward. More than nodding. 

Drupe. A fleshy fruit inclosing a stone or nut ; like the Cherry. 


Drupaceous. Bearing, or resembling, drupes, 
E 


Echinate. Beset with prickles. Hedgehog-like. 

Elliptic. Oval; as the leaves of Magnolia glauca. See Plate v. 
Fig. 9. 

Elongated. Exceeding a common or average length. 
Emarginate. Having a notch in the end. *See the petals, Plate ‘iis 
Fig. 1. ~ 
Ensiform. Sword-shaped, two-edged; as the leaves of the common 
Tris. See Plate viii. Fig. 10. 

Entire. Even and whole at the edge; as in Lilac leaves, &c. 

Epidermis. See Cuticle. 

Eroded. Appearing as if gnawed at the edge. 

Esculent. Eatable. 

Evergreen. Remaining green through the winter. Not simultaneously 
deciduous ; as in the leaves of Laurel, Bay, &c. A 

Exserted. Projecting or extending out of the flower or sheath; as 
the stamens and style of the Fuschia coccinea. 


F. 


Falcate. Sickle-shaped. Linear and crooked. 

Farina. The pollen. Also meal or flour. 

Fascicle. A bundle. 

Fascicled, or Fasciculate. Collected in bundles. 

Fastigiate. Flat-topped. Branches attaining the same level summit. 

Favose. Resembling a honeycomb. 

Ferns. An order of Cryptogamous plants bearing the fructification 
commonly on the back of the leaf; or in spikes, made up of minute 
capsules opening transversely. 

Fertile. Containing perfect pistils and yielding fruit. 

Filiform. Thread-like, or very slender. 

Fimbriate. Finely divided at the edge like fringe. 

Fistulous. Hollow or tubular. (The leaf of the Onion.) 

Flabelliform. Spreading like a fan; as the leaves of some Palms. 

Flagelliform. Like a whip lash; as in the runners of the Strawberry. 

Flexuous. Serpentine or zigzag. Stem of the Snakeroot. 

ihe ong ae ee See Plate viii. Fig. 17. a, a. 

Floret. ittle flower. One in an ageregate 
ek ane vi. Fig. 2 8.8. geregate or compound flower. 

Floscular. A floret in a compound flower which i igu- 
late; as in the Thistle. Sen Plate vi. Fig. 3. i 

ee ye be to “ee oe system with the leaf. 

Follicle. seed vessel which opens lengthwis i : 
as in Asclepias, or Milkweed. : gthwiss, onon ene Seas 

Frond. The leaf of Cryptogamous plants; as that of the Fern, &e. 
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Fructification. The flower and fruit with their parts. 
Frutescent. Becoming shrubby. From frutex, a shrub. 
Fruticose. Shrubby. Marked thus, h. . 
i The order of Cryptogamous plants to which the Mushrooms 
elong. : 
Fungous. Growing rapidly or preternaturlly ; with a soft texture like 
the Fungi. 
Funnel-shaped. Tubular at bottom and gradually expanding at top ; 
as the flowers of Datura Stramonium, Lungwort, ‘&c. . 
Furfuraceous. Resembling bran. The clothing of the leaves of El- 
eagnus, &c. 
Fusiform. Spindle shaped. When a root is large at top and tapers 
downward, as in the Carrot and Radish. See Plate ix. Fig. 4, 


G. 


Gemmaceous. Belonging toabud. Made of the scales of a bud. 
From gemma, a bud. 

Generic. Belonging to a genus. 

Geniculate. Bent like a knee. 

Genus. A family of plants agreeing in their flower and fruit. 

Germ. The lower part of the pistil, which afterwards becomes the 
fruit. See Plate i. Fig. 3. a. 

Germination. The sprouting of a seed. 

Gibbous. ‘Swelled out commonly on one side. 

Glabrous. Smooth, as it regards hairiness or pubescence. 

Gland. A small roundish appendage, apparently’ performing some 
function of secretion or excretion ; as on the petiole of the blue Pas- 
sion-flower, &c. 

Glandular pubescence. Hairs tipped with little heads or glands ; as in 
Sundew. 

Glaucous. Sea green. Pale blueish green; as in Sea-kale. 

Glume. The scales, valves, or chaff, which make the calyx and co- 
rolla of grasses. 

Glutinous. Adhesive, viscid, covered with an adhesive fluid. 

Gramina. Grasses and grass-like plants. From gramven, grass. 

Gramineous. Resembling grasses. 

Granular. Formed of grains, or covered with grains. 

Gymnospermous. Having naked seeds. See Plate iv. Fig. 1. e. 

Gynandrous. Having the stamens growing on the pistils. ¢ Orchis.) 


HH. 


- Habit. The general external appearance of a plant, by which it is 
known at sight. 

Habitat. The locality or place where a plant is to be found wild. 

Halberd-shaped. See Hastate. | 

Hastate. Shaped like a halberd. It differs from arrow-shaped in hav- 
the barbs or lateral portions more distinct and divergent; as in the 
leaves of wild Sorrel. 

Head. A dense, round collection of flowers, which are nearly sessile ; 
asin common Clover, Button-wood, &c. 

Helmet. The concave upper lip of a labiate flower. 

Herb. All that portion of a plant which is not included in the root or 
fructification; as the stem, leaves, &c. 
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¢ 


Herbaceous. Not woody. Also, toimply the green color of plants, 
as distinguished from the painting of the corolla. 

Hermaphrodite. See Perfect. | 

Hilum. The scar or mark on a seed, where it was attached to the plant 
or seed-vessel; as in Beans, Peas, &c. 

Hirsute. Rough with hairs. 

Hispid. Bristly. More than hirsute. 

Hooded. See Cucullate. 

Horn. See Spur. 

Hybrid. A mongrel, or intermediate species between two others, from 
which it is descended, produced by cross impregnation. 

Hypocrateriform. Salver-shaped. With a tube abruptly expanded 
into a flat border. See the flower, Plate ix. Fig. 14. 


i. 


Ieosandrous. Having about twenty stamens, growing on the calyx, 
and not on the receptacle. Belonging to the class Icosandria ; as’ the 
Apple, Peach, Cherry, &c. 

Imbricate. Lying over each other like scales, or the shingles of a roof. 
See the leaves, in Plate vii. Fig. 13. 

Included. Wholly received, or contained in a cavity. The opposite of 
exserted. 

Incrassated. 'Thickened upward. Larger toward the end. 

Incumbent. Lying against or across. 

Indigenous. Native. Growing originally in a country. 

Indusium. Plural, Indusia. The involucre or veil which covers the 
fruit of Ferns. 

Inferior. Lowermost. Used to express the relative situation of the 
calyx and germ. An inferior flower is one in which the calyx and 
corolla are below the germ. 

Inflated. Tumid and hollow. Blown up like a bladder. 

Inflorescence. The manner in which the flowers are situated, or con- 
nected with the plant, and with each other. 

Infundibuliform. Funnel-shaped; which see. 

Inserted into. Growing out of. 

Internode. The space between joints; as in Grasses. . 

Interruptedly pinnate. When smaller leafets are interposed amon 
the principal ones; as in Agrimony. 4 

Involucel. A partial involucre. 

Involucre, or Involucrum. <A sort of general calyx serving fi 
alee Aaya! ae ‘ the tae of an fanbel. or henitt pie 

onium maculatum emlock), and Cor ida. 

‘ peo, See Plate 1. Fig. 1, ; dare dni 

rregular corolla. Waving its upper and | i ike ; asi 
ee Hig De aan si pp ower sides unlike ; as in the 


K. 


Keel. The under petal of a papilionaceous flower. Also the ] i 
of the midrib of a leaf. when edged. See Plate iii. Fig. 2. ae ae 
Keeled. anes like a keel. 
Kidney-shaped. Heart-shaped, but without th i 
than long. See the leaf, Plate vii. Fig. 2. oo ae 
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L. 


Labiate. Having an upper and lower lip; as in flowers of the class 
Didynamia. See Plate iv. 

Laciniate. Cut, torn, and jagged. 

Lactescent. Yielding a white, or milky juice, when wounded; as in 
the Poppy, Lettuce, &c. 

Lamellated. In thin plates. 

Lamina. The border or flat end of a petal, in distinction from its claw. 
Also a thin layer, plate, or membrane of any kind. 

Lanceolate. Spear-shaped. Narrow, with both ends acute ; as in the 
leaves of Privet, and Persian Lilac. See Plate vii. Fig. 5, 

Lanuginous. Woolly; as in the leaves of Mullein, &c. 

Lateral. At the side. Above the axil. 

Leafet. A partial leaf. A constituent of a compound leaf. 

Legume. <A pod, or seed-vessel, having its seeds attached to one side 
or suture ; commonly of a Jong form, and not jointed; as in the Pea, 
Bean, &c. m 

Leguminous. Bearing legumes. 

Lepanthium. A petaloid nectary; as in Larkspur and Monkshood. 
See Plate viii. Fig. 17. 5. * 

Liber. The inner bark. 

Ligneous. Woody. From lignum, wood. 

eg oa Ribbon-shaped. <A kind of corolla found in compound 

owers, consisting of a tube at bottom, continued into a long, flat 
portion at top; as in the florets of the Dandelion, Succory, &c. See 
Plate vi. Fig. 2 and 8. 

Liliaceous. Resembling the Lily, or of the same family. 

Limb. The border or spreading part of a monopetalous corolla. 

Linear. Long, and narrow, with parallel sides ; as the leaves of Grass- 
es. See Plate vii. Fig. 6. 

Lip. The upper or under side of the mouth of a labiate corolla; as in 
Sage, Hyssop, &c. See Plate iv. Fig. 5 and 3. 

Lobe. A large division or distinct portion of a leaf or petal. See the 
leaves of Sassafras, &c. Also Plate vii. Fig. 1. 

Loment. A pod resembling a legume, but divided by transverse parti- 
tions ; as in Hedysarum, or Saintfoin. ; 

Iyrate. Pinnatifid, with a large, roundish leafet at the end. 

; M. 

Marcescent. Withering. 

Maritime. Growing near the salt water. 

Medulla. The pith. See Plate xii. Fig. 2. B. k., and1.B. ft 

Membranous. Very thin and delicate. 

Midrib. The large central rib of a leaf, which is a continuation of the 

etiole. ; 

Wadelphoius. Having the stamens united into a tube at base. 

Moniliform. Arranged like the beads of a necklace. Plate x. Fig. 5. 

Monecious. Having barren and fertile flowers on the same plant. 

Monopetalous. Having but one petal ; i. e. the corolla of one piece. 
See Plate iv. Fig. 3, 4, 5. 

Monophyllous. Consisting of one leaf, or piece. Applied to the calyx; 
as in the Primrose, and Polyanthus. é i 

Mosses, Musci. The second order of the class Cryptogamia. 
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Mucronate. Having a small, sharp point, projecting from an obtuse end. 
Multipartite. Many-parted. 
Muricate. Covered with sharp spines or prickles. 


N. 


NVectariferous. Bearing honey 

Nectary. The part of the flower which produces honey. The term 
is also applied in certain instances to any internal, supernumerary part 
of the calyx, or corolla: to the Lepanthium. 

Verved. Marked with nerves, so called, though not organs of sensibil- 
ity ; ribs, or elevated lines, in leaves. 

Nerves. Parallel veins, or ribs; as in the leaves of Rhexia. 

Nodding. Inclining to one side. Partly drooping; as.in the Snow- 
drop. 


O. 


Ob. A particle, which, when prefixed to any other term, denotes the 
“inversion of the usual position; as obovate, obcordate, &c. ; 7. é. in- 
versely ovate, inversely cordate, &c. 

_Obconic. Conic, with the apex downward. 

Obcordate. Heart-shaped, with the point inward or downward; as in 
Wood-Sorrel, and the petals of the Tree-Primrose. See the cotyle- - 
dons, Plate ix. Fig. 4. 

Oblong. Longer than oval, with the sides parallel. See the leaves, 
Plate ii. Fig. 1. 

Obovate. Ovate, but inverted. 

Obsolete. Indistinct. Appearing as if worn out. 

Obtuse. Blunt,-rounded, not acute. 

Ochroleucous. Whitish yellow, cream-color. 

Officinal. Kept for sale as medicinal. 

Opaque. Not -transparent. 

Operculum. The lid which covers the capsules of mosses, &e. 

Opposite. Standing directly against each other, on opposite sides of 
the stem; as the leaves of the Lilac. See the leaves, Plate iv. Fig. 1. 

Orbicular. Circular. 

Oval. Elliptical; as the leaves of Magnolia glauca ; the leafets of 
the Rose. Plate viii. Fig. 6. 

Ovate. Egg-shaped. Oval, with the lower end largest; as the leaves 
of the Pear-tree. See Plate vii. Fig. 4. 


R. 


Palate. A large, obtuse projection, which closes the throat of a per- 
sonate flower; as in Toad-flax. See Plate iv. Fig. 3. a. ; 

Paleaceous. Chaffy. 

Palmate. Hand-shaped. Deeply divided into spreading, and some- 
what equal segments; as the leaves of the Castor-oil plant (Ricinus 
communis). See Plate vii. Fig. 10. 

Panduriform. Contracted in the middle, like a violin. 

Panicle. A loose, irregular bunch of flowers, with subdivided branches ; 
as in Meadow-grass (Poa pratensis). Plate ix. Fig. 15. 

Papilionaceous. Having an irregular corolla, like the pea-blossom ; 
consisting of four petals, of which the uppermost is called the vewillum 
or banner ; the two lateral ones, ale or wings ; and the lower one, 
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commonly boat-shaped, the carina, or keel. Mostly belonging to 

the class Diadelphia. See Plate iii. Fig. 2. 

_ Pappus. The down of seeds; as that of the Dandelion. A feathery 
appendage. See Plate vi. Fig. 10. a. 

Parasitic. Growing on another plant, and drawing nourishment from 
it; as the Misseltoe, and Dodder. 

Nar ae ea The cellular substance of vegetables. The mass of 
cells. 

nk ipsa Deeply divided; more than cleft. See the leaf, Plate viii. 

ig. 3. 

Partial. This term is applied to small, or constituent parts, in distine- 
tion from general. 

Heal The dividing wall, or dissepiment in seed-vessels. Plate ii. 

ig. 4. b. 

Pectinate. Like the teeth of acomb. Intermediate between fimbriate 
and pinnatifid. See Plate viii. Fig. 5. 

Pedate. Having a central segment, or leaf, which is simple, and two 
ks ones, which are compound. Viola pedata. See Plate vii. 

ig. LI. 

Pedicel. The ultimate branch of a peduncle. A little stalk. ; 

Pedunele. A stem bearing fruit or flowers exclusively ; as the Cherry- 
stalk. See Plate ix. Fig. 10, and 14. 

Pellicle. A very thin stratum, or coat. 

Peltate. Waving the stalk attached to some part of the surface or disk, 
and not to the margin ; as in Nasturtium, May-apple (Podophyllum), 
&c.' See Plate vii. Fig. 1. 

Pencilled. Ending like a painter’s pencil or brush. 

Pendulous. Hanging down. 

Perennial. Lasting more than two years. Marked thus, }}. 

Perfect flower. One which possesses stamens and pistils, and produces 
fruit. 

Perfoliate. Surrounding the stem on all sides, and perforated by it. It 
differs from connate, in not consisting of two leaves. (Hupatorium 
perfoliatum, or American Thoroughwort. ) 

Perianth. <A sort of calyx, which is immediately contiguous to the 
other parts of fructification. The calyx, properly so called. From 
gee), about, and aves, a flower. 

Pericarp. A seed-vessel, or whatever contains the seed. 

Permanent. See Persistent. 

Persistent. Not falling off. Those parts of a flower are persistent 
which remain till the fruit is ripe. 

Personate. Masked. Having the mouth of the corolla closed by a 
prominent palate; as in Toad-flax (dntirrhinum Linaria). See 
Plateiv. Fig. 3. : 

Petal. The leaf of a corolla, usually colored. See Plate ii. Fig. 3. 

Petaloid. Resembling petals. 

Petiole. The stalk which supports a leaf. 

Phenogamous. Not Cryptogamous. Applied to all plants which have 
visible flowers containing stamens and pistils. 

Phylloid. Resembling the leaf. 

Pilose. Hairy. With a stiff pubescence. 

Pinne. The leafets or divisions of a bipinnate leaf. See Plate viii. 


Fig. 7. 
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Pinnate. A leaf is pinnate, when the leafets are arranged in rows on 
the side of a common petiole ; as in the Ash, Elder, and Rose. See 
Plate viii. Fig. 6. 

Pinnatifid. Cut in a pinnate manner. It differs from pinnate, in con- 
sisting of a simple or continuous leaf, not compound. See Plate, viii. 
Fig. 5. 

Pistil. A constituent part of a flower, including the germ, style, and 
stigma. Ina regular flower it forms.the central part. See Plate i. 
Fig. 3. a, 0, ¢. : 

Pistillate. Flowers having pistils, but no stamens. 

Plaited. Folded like a ruffle or fan; as the leaves of Veratrum viride, 
and some Palms. 

Plumose. Feathery. Feather-like. 

Plumula. Part of the corculum of a seed, which becomes the plant, 
with the exception of the root. 

Pod. A dry seed-vessel, not pulpy; most commonly applied tc le- 
gumes and siliques. See Plate ii. Fig. 4, and Plate iii. Fig. 1. 

Pointal. See Pistil. 

Polyandrous. Having many disconnected stamens inserted into the 
receptacle, or base of the germ ; as in the Poppy and Piony. 

Polycotyledonous. Having seeds with more than two cotyledons; as 
in the Pines. 

Polygamous. Having some flowers which are perfect, and others 
which have stamens only, or pistils only. See the Honey-Locust. 

Polygynous. Having many styles. See the Rose, Strawberry, &c. 

Polymorphous. Changeable. Assuming a variety of forms. 

Polypetalous. Having many petals; as in the Water-Lily. 

Polyphyllous. Having many leaves. Applied only to the calyx. 

Pome. Apulpy fruit, having a capsule within it; as the apple and pear. 

Premorse. Bitten off. The same as abrupt. 

Prickle. The prickle differs from the thorn, in being fixed to the bark 
only, and not to the wood. 

Prismatic. Having several parallel, flat sides. 

Procumbent. Lying on the ground. 

Proliferous. An umbel or flower is said to be proliferous, when it has 
smaller ones growing out of it. 

Pseudopinnate. Falsely or imperfectly pinnate ; not resolving at any 
time into separate leafets ; as the Pea, Vetch, &c. 

Pubescent. WUairy or downy. 

ial The soft, juicy, cellular substance found in berries and similar 
ruits. 

Pulverulent. Dusty. Composed of powder, or appearing as if cover- 
ed with it. ; ; 

Punetate. Appearing as if pricked full of small holes, or dots. See 
the leaves of St. John’s-wort held to the light. 

Punctiform. Resembling dots. 

Pungent, Sharp, acrid, pricking. 

Putamen. A hard shell. 


Q. 
Quaternate. Four together. 
Quinate. Five together. See Plate viii. Fig. 4. 


Quinquifid. Five-cleft ; as in the calyx of many flowers. See Plate iii. 
Fig. 3. a. 0. 
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R. 


Raceme. A cluster; a kind of inflorescence in which the flowers are 
arranged by simple pedicels on the sides of a common peduncle; as 
the Currant (Ribes). See Plate ix. Fig. 10. 

_ Rachis. The common stalk, to which the florets and spikelets of 
grasses are attached. Also the midrib of some leaves and fronds. 

Radiate. Having ligulate florets, placed like rays at the circumference, 
in certain compound flowers; as in White-weed, or Ox-eye Daisy ; 
or having the outer petals or flowers largest, as in certain cymes 
and umbels. See plate vi. Fig. 1. 

Radical. Growing immediately from the root. 

Radicle. The part of the corculum which afterwards forms the root. 
Also the fibre of a root. 

Radicular. Belonging to the same system with the root. 

Ray. The diverging florets or petals which form the outside of radiate 
flowers, cymes, and umbels. See Plate vi. Fig. 1. a. 

Receptacle. The end of a fiower-stalk ; being the base to which most 
or all the parts of fructification are attached. See Plate vi. Fig. 4. 

_ Reclined, or Reclining. Bending over, with ihe end inclining toward 
the ground; as in the Bramble. 

Recurved. Curved backwards. 

Reflexed, Reflected. Bent backward, more than recurved. 

Reniform. Kidney-shaped. Heart-shaped, without the point. See 
Plate vii. Fig. 2. 

Repand. Slightly wavy or serpentine at the edge. Margin of the leaf 
in Plate v. Fig. 12. : 

Resupinate. Turned upside down; asin the corolla of Trichostema. 

Reticulate. Net-like. Having veins distributed like net-work. See 
the leaves, Plate iv. Fig. 1. 

Retuse. Having a slight sinus, or superficial notch in the end. Less 
than emarginate. 

Revolute. Rolled backward, or outward. Margin of the leaf, in Lav- 
ender and Rosemary. . 

Rhomboidal. Having four sides, with unequal angles. 

Ribbed. Marked with parallel ridges or veins. 

Ringent. Irregular, with an upper and under lip. See Labiate. Also 
Plate iv. Fig. 5. 

Rooting. Sending out lateral roots. See Plate ix. Fig. 3. 

Rostellum. See Radicle. 

Rostrate. Furnished with a beak. 

Rotate. Wheel-shaped. Flat, without a tube; as in the flowers of 
Anagallis, Lysimachia, Veronica, and the Potatoe. 

Rugose. Wrinkled. Leaves of Sage. 

Runecinate. Having large teeth, pointing backwar.; as the leaves of 
the Dandelion. Plate vi. Fig. 7. a. 


S. 


Sagittate. Arrow-shaped. Like the head of an arrow. See Sagitta- 
ria, Plate vii. Fig. 9. 
Salver-shaped. See Hypocrateriform. Also Plate ix. Fig. 14. 
Samara. <A seed-vessel not opening by valves, having a winged or 
membranous appendage ; as in the seed-vessel of the Elm and Ptelea. 
Sarmentose. Running on the ground, and striking roots from the 
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joints; as in the Strawberry, and Running Saxifrage (S. sar- 
mentosa. : 

Scape. A stalk which springs from the root, and supports flowers and 
fruit, but no leaves. See the Plantain and Dandelion; also the 
Daity, Plate vi. Fig. 1. ' : 

Scabrous. Rough. Leaves of the Sun-flower. 

Scarious. Having a thin, membranous margin, or chaffy edge. The 
calyx scales of Liatris scariosa. 

Scions. Lateral shoots, or offsets from the root. 

Scrobiculate. Covered with deep, round pits. 

Secund. Inclined to one side of the stem; as in the leaves of Solo- 
mon’s Seal; also the disposition of some flowers; as in the Pink- 
root (Spigelia marilandica.) 

Segment. A part or principal division of a leaf, calyx, or corolla. 

Semibivalvular. Half divided into two valves. 

Sericeous. Silky. From serica, silk. Leaves of the Silver-tree. 

Serrate. Notched like the teeth of a saw, the points tending upward ; 
as in Strawberry and Rose leaves, &c. See Plate vii. Fig. 3. 

Serrulate. Minutely serrate. See Plate vii. Fig. 5. 

Sessile. Placed immediately on the stem, without the intervention of 
ofastalk. See the leaves in Plate iv. Fig. 6. 

Setaceous. Bristle-like. From seta, a bristle. 

Sheath. A tubular or folded leafy pertion, inclosing the stem. See the 
leaves of Grasses. Also Plate vii. Fig. 6. > 

Silicle. A seed-vessel, constructed like a silique, but not longer than 
itis broad. See Shepherd’s-purse. Plate ii. Fig. 7, 8. 

Silique. A long pod, or seed-vessel of two valves, having its seeds 
attached to the two edges alternately. Plate ii. Fig. 4. 

Siliquose. Having siliques. 

Simple. Not divided, branched, or compounded. 

Sinuate. Having sinuses at the edge; as in White-oak leaves. 

Sinus. A large, rounded indentation or cavity. 

Sori. Plural of Sorus. The most common fruit of Ferns; consisting 
of small clusters of minute capsules on the back of the leaf. 

Spadix. An elongated receptacle of flowers, commonly proceeding 
from a spathe; as in Arum tryphyllum, or Indian Turnip. 

Spathe. A sheathing calyx, opening lengthwise on one side, and con- 
sisting of one or more valves; asin the Onion. See Spadia. Also 
the flower of Symplocarpus, or Skunk-cabbage. 

Spatulate or Spathulate. Obtuse, or large at the end, and gradually 
tapering into a stalk at base. ’ 

Species. A group or subdivision of plants, agreeing with each other, 
not only in their fructification, but in all other essential and permanent 
parts; and always reproducing the same kind, though subject to some 
variations. 

_ Specific. Belonging to a species only. 

Spike. A kind of inflorescence, in which the flowers are sessile, or 
nearly so, on the sides of a long peduncle. See Plate ix. Fig. 9. 

Spikelet. A small spike ; as in the clustered flowers of Meadow-grass, 
Darnel, Cheat, &c. Plate ix. Fig. 15. 

Spindle-shaped. See Fusiform. Plate ix. Fig. 4. 

Spine. A thorn, or sharp process, growing from the wood. 

Spongioles. The cellular, sponge-like extremities of root fibres. See 
Plate ix. Fig. 1, 2. (highly magnified.) 
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Spur. A sharp, hollow projection from a flower, commonly the necta- 
ry. See Plate iv. Fig. 3, 4. 

Squamiform. Scale-shaped. From squama, a scale. ; 

Squarrose, or Squarrous. Ragged. Having reflected or divergent 
scales. See the calyx of Asters, &e. 

Stamen. The part of the flower on which the Linnzan classes are 
founded. It commonly consists of the filament, or stalk, and the 
anther, which contains the pollen. See Plate i. Fig. 4.a,0. 

Staminate. Having stamens, but no pistils; as in the seedless Hemp 
plant. 

Standard, See Banner. Also Plate iii. Fig. 2. b. 

Stellate. Like a star. 

Stem. <A general supporter of leaves, flowers, and fruit. 

Stemless. Having no stem, but only a scape. See Plate vi. Fig. 1. 

Sterile. Barren, imperfect. 

Stigma. The summit or extremity of the pistil. See Plate i. Fig. 3. ¢. 

Stipe. The stem of a Fern or Fungus; the stem of the down of seeds, 
as in Dandelion; also a particular stalk of germs, seeds, &c., which 
is superadded to the pedicel. 

Stipitate. Supported by a stipe. See Plate vi. Fig. 10. 0. 

Stipule. A leafy appendage, situated at the base of petioles or leaves. 
See Plate viii. Fig. 2. a. and Fig. 6. a.; also Plate 7. Fig. 5. a. 

Stipular. Belonging to stipules. 

Stoloniferous. Having scions, or running shoots. 

Striate. Marked with fine, parallel lines. 

Strigose. Bristly. See the leaves of Azalea viscosa (Swamp Honey- 
suckle). 

Strovile. A cone; an ament with woody or rigid scales; as in the 
fruit of Pines, Firs, &c. ° 

Style. The part of the pistil which is between the germ and the stig- 
ma. See Plate 1. Fig. 3. d. 

Sub. A particle prefixed to various terms, to imply the existence of a 
quality in a diminutive or inferior degree; as, 

Subacute. Somewhat acute. Less than acute, &c. 

Subsessile. Nearly sessile. i 

Subserrate. Slightly serrate, &c. 

Subulate. Awl-shaped. Narrow, stiff, and sharp-pointed. See the 
leaves, in Plate ii. Fig. 5. 

Succulent. Juicy. From succus, juice. 

Sucker. A shoot from the root, or lower part of the stem, 

Suffruticose. Somewhatshrubby. Shrubby at base; asin Ceanothus. 

Sulcate. Furrowed. From sulcus, a groove, or furrow. 

Supradecompound. Morethandecompound. Many times subdivided ; 

as in the leaves of the Coffee-bean tree. 

Suture. The line or seam formed by the junction of two valves of a 
seed-vessel. 


Ts 


Tendril. A filiform appendage of certain stems, which supports them 
by twining round other objects. See the processes beyond the 
leaves, in Plate iii. Fig. 2. 

Terete. Round, cylindrical. 

Terminal. Extreme, situated at the end. 
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Ternate. Three together; as the leaves of common Clover, Kidney- 
beans, &c. See Plate viii. Fig. 2. 

Tetradynamous. Having four long and two short stamens. See 
Plate ii. Fig. 2. a, b. 

Tetrandrous. Having four stamens. 

Thorn. See Spine. 

Throat. The passage into the tube of a corolla. 

Thyrse. A close, compact panicle. 

Tomentose. Downy. Covered with fine, matted pubescence. 

Trifid. Three-cleft. 

Trifoliate. Three-leaved. See Ternate. 

Trilobate. Three-lobed. See Plate viii. Fig. 1. 

Trilocular. Three-celled. See Plate i. Fig. 6. 

Tripartite. Three-parted. 

Trivial name. The specific name. 

Truncate. Having a square termination, as if cut off; as the leaves of 
Liriodendron tulipifera, or Tulip-tree. See Plate viii. Fig. 16. 

Tuber. A solid, fleshy knob; as in the Potatoe, &c. 

Tuberous. Thick and fleshy, containing tubers; as the roots of the 
Potatoe, Peony, &e. 

Tubular. Shaped like a tube. In a compound flower, the florets 
which are not ligulate, are called tubular. See Plate vi. Fig. 3, & 6. 

Tunicated. Coated with concentric layers; as the Onion. Pilate ix. 
Fig. 5. 

Turbinate. Shaped like a top, or pear. 


U. : 


Umbel.. A kind of inflorescence, in which the flower-stalks diverge 


from one centre, like rays; as in the Parsnip, Parsley, Coriander, &c. 
See Plate v. Fig. 1, & 12. 


Umbe]liferous.. Bearing umbels. 

Umbilicate. Marked with a central depression. 

Unarmed. Without prickles or thorns ; in contradistinction. 

Uncinate. Hooked, hook-shaped. See the bristles which terminate 
the calyx of the Burdock (Arctium). 

Undulated. Wavy, serpentine, gently rising and falling. 

Unguiculate. Inserted by a claw. From unguis, a claw. 

Unilateral. Growing all on one side, or with the flowers leaning to 
one side. See Secund. 

Urceolate. Pitcher-shaped. Swelling in the middle, and slightly con- 
tracted at top ; as in the flowers of the Whortleberry. @ 


V. 


Valves. The segments or parts of a seed-vessel, into which it finally 
separates. Also the leaves which make up a glume or spathe. See 
Plate ii. Fig. 4. a. and Plate iii. Fig. 1. 

Variety. A subdivision of a species, distinguished only by characters 
which are not permanent; and which does not with certainty repro- 
duce its kind; as the varieties of Tulips, Roses, Peaches, Apples, &e. 

Vaulted. Arched over; with a concave covering. 


Veined. Waving the divisions or vessels of the petiole irregularly 
branched on the under side of the leaf. 


Ventricose. Swelling, inflated ; as in the tube of Sarracenia purpu- 
rea, Plate viii. Fig. 11. 6. 
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Verrucose. Warty. Covered with little protuberances, 

Vertical. _ Perpendicular. 

Verticillate. Whorled. Having leaves given off in a circle round the 
stem. See Plate vii. Fig. 14. 

Vesicular. Made up of vesicles or little bladders. 


Vespertine. Opening in the evening; as the flowers of the Stramo- 
nium, and Tree-Primrose. 


Villous. Hairy ; the hairs long and soft. 

Virgate. Long and slender. Wand-like. From virga, a twig. 

Virose. Poisonous, nauseous, and strong to the smell; as the scent of 
some pollen. 

Viscid. Thick, glutinous, covered with adhesive juice; asin the joints 
of the Catch-fly. 

Vitellus. <A part of certain seeds, distinct from the albumen, but not 
rising out of the ground at germination. 

Viviparous. Producing a collateral offspring, by means of bulbs; as 
in the flowering umbels of some Alliums. 


W. 
Wedge-shaped. Formed like a wedge, and commonly rounded at the 


largest end. See Plate vii. Fig. 8. 
Wheel-shaped. See Rotate. 


Wings. The two lateral pétals of a papilionaceous flower. See 
Plate iii. Fig. 2. c. 


Winged. Having the sides extended into a leafy expansion. See the 
leaf, Plate vii. Fig. 18. 


EXPLANATION OF THE PLATES. 


PLATE I. 


A LILIACEOUS FLOWER. 


Fic, 1.—A flower of the common White Lily (Liliwm candidum). 
The 3 inner petals present a longitudinal nectariferous groove. 


Fic. 2.—a. The 6 stamens and pistillum. 0. The receptacle or com- 
mon base of insertion. 


Fic. 3.—The pistillum. a@. The germ. b. The style. c. The stigma, 
which is 3-lobed. 


Fic. 4.—The stamen. a. The subulate or awl-shaped filament. b. The 
oblong anther. 


Fic. 5.—The mature capsule. a. The cancellate threads, which guard 
the opening of the valves. 


Fic. 6.—A transverse section of the capsule, exhibiting its internal 

division into 8 cells, with 3.valves. a. The cells or chambers. 

- b. b. The triangular flat seeds, disposed in a double row in each 
cell. 


PLATE II. 


THE ORDER OF CRUCIFEROUS FLOWERS. 


Fic. 1.—A branch of the Sea-side Stock (Cheiranthus maritimus). 
The leaves oblong and sessile. 


Fic. 2.—The disposition of the stamens in 2 sets. a. The 4 longer, 
and b. the 2 shorter, rendered so by the interposition of the 
2 glands c. betwixt their base and that of the germ. 


Fic, 3.—A petal consisting of a. The border, and 6. The stalk, nar- 
rowed part, or claw (unguis). 


Fria. 4.—The pod or silicle ; the kind of fruit common to the first order 
of Cruciferous flowers. a. The valves. 6. The partition or dis- 
sepiment dividing this kind of fruit into 2 cells, with the seeds at- 
tached alternately to its filiform margins. 


Fic. 5.—A small aquatic plant called Awlwort (Subularia aquatica), 
indigenous to the alpine lakes of Europe, and also to the ponds of 
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Maine. The leaves linear, subulate, and verticillated. a. The 
“SILICLE, or short pod, of an oval figure. 6. The dissepiment and 
concave valves. 


Fie. 6.—The irregular cross-shaped flower of the Candytuft (Iberis 
umbellata), in which 2 of the external petals are enlarged. 


Fic. 7.—The open silicle of the Shepherd’s-purse (Thlaspi Bursa- 
pastoris). 


Fic. 8.—The unopen, triangularly obcordate silicle. 


PLATE III. 


PAPILIONACEOUS OR LEGUMINOUS PLANTS. 


A small branch of the Sweet Pea (Lathyrus odoratus). The stem 
angular and scandent, or supporting itself by the tendrils or claspers 
of the leaves. The pinnate leaf furnished with stipules or small 
Jeafy processes at its base. The place of 5 upper leafets repre- 
sented by so many undivided tendrils. The peduncle or flower- 
stalk, supporting 2 flowers. 


Fic. 1.—The Legume or pod, the general fruit or pericarp of this tribe 
of plants, dividing into two valves or portions, with but one cavity 
or cell, and the seeds attached to the upper margin or suture. 


Fic. 2.—The papilionaceous flower of Lathyrus sylvestris dissected. 
a. The 5-toothed calyx. 6. The vewxillum, or banner, the larger 
upper petal. c. The ale, or wings, the 2 lateral petals. d. The 
carina or keel, formed of 2 petals cohering by their edges, but 
with 2 distinct claws, or narrow bases. e. The 10 stamina, 9 unit- 
ed and 1 separate. /. The pistillum. ; 


Fic. 3.—A raceme of the flowers of the Honey-locust (Gleditschia 
triacanthos), given as an example of a leguminous plant, with a 
regular flower, consisting of a calyx and equal bordered calycine 
corolla. a. The fertile flower. 6. The staminiferous flower. 
c. The I-seeded legume or loment of G. monosperma. « 


Fic. 4.—The flower of a species of Petalostemon, in which 5 of the 
filaments produce petals instead of anthers, as ata. 06. The sta- 


mens, 
PLATE IV. 


LABIATE FLOWERS. 


- Fie, 1.—A branch of Ground-Ivy ( Glechoma hederacea), with opposite, 
petiolated, reniform leaves, crenated on the margin, with the flow- 
ers in axillary clusters, having the appearance of being verticillated. 
a. The upper lip of the monopetalous corolla, which is 2-lobed. 
b. The lower lip, with 3 lobes. c. The anthers converging in oppo- 
site pairs, so as to put on the appearance of a cross, a character 
given as the peculiar mark of the genus. d. The calyx, in the 
bottom of which is seated the 4 naked seeds, at e. 
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Fic. 2.—A flower of the Teucrium fruticans. a. The lower lip in 
8 lobes, the central lobe much larger. The upper lip of 2 lobes, 
cleft, and b. The stamens coming out of the fissure. 


Fic. 3.—a. The personate or masked flower of the Toad-flax (4ntir- 
rhinum Linaria), the palate being closed by the convex projec- 
tion of the lower lip, which below terminates inaspur. 6. The 
disposition of the stamens converging by pairs of unequal length ; 
near the base of the shorter pair there is the rudiment of a 5th sta- 
men. c. The capsule of 2 cells opening on either side by a num- 
ber of reflected teeth, the dissepiment and adhering style present- 
ing the appearance of a spur. 


Fic. 4.—a. The Peloria or regularized and perfected flower of the 
Toad-flax, having a regular 5-lobed reflected border, 5 equal sta- 
mens, and 5 equidistant spurs below. 6. The same laid open to 
show the stamens. Sometimes it occurs with 3 or 4 spurs only ; 

_when with 3 the flower is still irregular. 


Fic. 5.—a. The flower of Prunella vulgaris, or Self-heal. 6. The 
stamens characterized by their forked filaments, one of the extrem- 
ities only producing an anther. 


Fra. 6.—A small branch of Erinus alpinus, in which the didynamous 
flower has a nearly equal and regular border. 


PLATE V. 
UMBELLIFEROUS PLANTS. 


Fic. 1.—A branch of the American Coriander with triternately dissect- 
ed, natrow cleft leaves, (Coriandrum *americanum).{ a, The 
didymous fruit. 0. The involucrum beneath the umbel. c. The 
involucellum, beneath the umbellet or partial umbel. 


Fig. 2.—A separate flower with its 5 obcordate, inflected petals. 
a. A petal. 6. A stamen. 


Fic. 3.—b. The umripe spherical fruit of the common Coriander. 
a. The styles. 


Fic. 4.—The linear or natrow oblong fruit of the genus Cherophyllum, 
or Chervil. ’ 


Fic. 5.—The fruit of Angelica atropurpurea. Roundish-elliptic, and 
solid, with 3 elevated ribs in the centre of each seed. 


Fic. 6.—The fruit of a species of Laserpitium. The form oblong-el- 
liptic, with all the ribs of the seed conspicuously winged. 


Fic. 7.—The oblong fruit of Thapsia latifolia, having winged margins. 


Fia. 8.—The fruif of the Carrot (Daucus), clothed with barbed or his- 
pid hairs. 


+ Violets have also been found with 5 spurs ! 

t The following is the specific character of this undescribed species. 
American Coriander, with didymous fruit; umbel perfect, involucrum gen- 

eral and partial, many-leaved. @) HAs. (or locality). Found in the 

prairies of Red River territory ; common. Flower. May. 
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Fic. 9.—That of the Parsnip (Pastinaca sativa), elliptic, flatly com- 
_. pressed, and with the ribs very indistinct or obsolete. 


Fig. 10.—The large, subovate, corky-barked, angular fruit of a species 
of Cachrys. 


Fie. 11.—The fruit of Astrantia major, with thin membranaceous mar- 
gins, and terminated by a conspicuous 5-parted calyx. 


Fig. 12.—Hydrocotyle vulgaris, or Marsh Pennywort. a. The umbel, 
which is simple. 06. A flower with the petals flat and ovate. 
ec. The fruit with its styles, which is laterally compressed, or flat- 
tened in an opposite direction to that of the Parsnip. d. The pel- 
tate leaf, or one with the petiole inserted into the disk. 


Fig. 13.—An umbellet of Tordylium syriacum, with its involucellum. 
The fruit (after the manner of the genus) flat and suborbicular, 
with a callous, crenate margin. 


Fig. 14.—The fruit of the #thusa, or Fool’s Parsley, which is nearly 
ovate, with 5 acute and turgid ridges on each seed, having their 
channelled intervals acute-angular, The involucrum, if present, is 
inclined to one side and pendent. 


Fig. 15.—The fruit of the Hemlock (Conium maculatum) magnified, 


of an ovate and gibbous form, the seeds 5-ribbed, the ribs at first 
crenated. 


PLATE VI. 


COMPOUND FLOWERS. 


Fic. 1.—The wild Daisy of Europe (Bellis perennis). The leaves 
radical, obovate, and crenate. The flowers produced. on scapes 
(or radical peduncles). The general calyx hemispherical, or cup- 
shaped, with the scales all of equal length. The flower composed 
of 2 kinds of florets. a. The flat or radial florets. 06. The discal 
florets. 

Fic. 2.—An enlarged radial floret. a. The flat or strap-shaped border. 
b. The tube with the bifid stigma and style, but without stamens, 
and therefore imperfect. c. The germ, destitute of down or pap- 
pus. : 

Fic. 3.—One of the tubular perfect florets, possessed of the tube of 
stamens and the style. - 
Fic. 4.—Exhibiting a section of the naked conic receptacle and per- 

sisting calyx. : 

Fig. 5.—A small branch of rctotis anthemoides, with bipinnatifid 
leaves, and exhibiting its appearance inseed. a. One of the seeds 
crowned with a 5-leaved chaffy pappus, analogous to the character 
of a true calyx. ) 

Fic. 6.—The floret of a Thistle. a. The tubular 5-cleft border. 
b. The undivided cylindric stigma. c. The germ. d. The downy 
pappus, previous to its spreading out. 
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Fic. 7.—The flower of the Dandelion (Leontodon Taraxacum), made 
up of strap-shaped perfect florets. 6. The lower part of the calyx, 
which is reflected. a. The runcinate leaf, or with the sharp seg- 
ments reflected downwards. 


Fie. 8.—An enlarged floret of the above. a. The notched floret. 
b. The tube of anthers. 


Fic. 9.—a. The cylinder of 5 united anthers. 06. The 5 filaments. 
c. The style, with its bifid stigma. 


Fic. 10.—The ripe seed, with a stipitate or stalked Pappu: a. The 
pappus. 0. The stipe. e¢. The seed. 


PLATE VII. 


THE PRINCIPAL FORMS OF SIMPLE LEAVES. 


Fic. 1.—A peltate orbicular leaf, or one with the petiole inserted into 
the disk so as to represent a shield or target. (Zropeolum, or In- 
dian Cress.) 


Fra. 2.—A reniform leaf, with a crenate or roundly toothed margin. 
(Ground-Ivy.) 


Fig. 3.—A cordate or heart-shaped leaf, with an acuminated point and 
a serrated margin. (Aster cordifolius.) 


Fia. 4.—An ovate entire leaf. (Vinca minor.) The Periwinkle. 


Fic. 5.—A lanceolate acuminated leaf, with a serrulated margin. 
a. The cleft stipules or foliar appendages. (Peach tree leaf.) 


Fic. 6.—A linear, acuminated, and sheathing leaf ;—that of the Grasses. 
Fic. 7.—A deltoid or triangular, serrated leaf. (Lombardy Poplar.) 
Fria. 8.—A cuneiform er wedge-shaped leaf. (Myrica Gale.) 


Fic. 9.—A sagittate or arrow-shaped leaf, with acuminated auricles and 
point. (Sagittaria sagittifolia.) Arrow-head. 


Fic. 10.—A palmated or hand-shaped leaf, with serrated margins. 
(Rubus odoratus.) Mountain Raspberry. 


Fie. 11.—A pedate cleft leaf, or one with deflected or descending seg- 
ments. (Viola pedata.) 


Fig. 12.—Connate leaves, or ingrafted together at the base. (Capri- 
Jfolium.) Coral Honey-Suckle. 


Fic. 13.—Imbricated leaves, or mutually incumbent, like tiles on the 
roof of a house. (Erica vulgaris.) Common Heath. 


Fic. 14.—Verticillated, linear, or stellated leaves; more than 2 from 
the same point of the stem, (Galiwm.) 


Fic. 15.—Amplexicaule or clasping leaf; being also entire, lanceolate. 
arrow-shaped. (Woad or Dyer’s- weed.) 


Fig. 16.—A decurrent lanceolate leaf, or with the edges running downy 
upon the stem, (Comfrey,.) 


\ 


EXPLANATION OF THE PLATES. 341 


Fie. 17,—Acerose leaves, needle-formed, clustered and sempervirent. 
a. The chaffy sheath. (Pinus Strobus.)- White Pine. 


Fig. 18.—A 4-winged leaf ; or 2 leaves ingrafted together by their sur- 
faces. a. A-section of the same with its laminated margins. 
( Gladiolus pterophyllus.) 

Fie. 19.—The quadrangular acerose leaf of the Spruce Fir. Abies.) 

Fie. 20.—The clustered, filiform, linear leaves of the Larch, forming, in 
fact, an abortive branch; the terminal one only, in common, per- 
fected. No. 17, and all the clustered leaves of the Pines, may be 
also considered similar. 


PLATE VIII. 


LEAVES, AND THEIR APPENDAGES. 


Fig. 1.—A 3-lobed entire leaf. (Hepatica.) Noble Liverwort. 


Fic. 2.—A ternate leaf, maculated or blotched. a. The membranous 
ingrafted stipules. (TZrifolium pratense.) Red Clover. 

Fig. 3.—A binate or 2-parted leaf, with a deeply indented or lobed 

' border. (Jeffersonia * dentata.)t{ 

Fic. 4.—A digitate leaf, or with 5 or more divisions or leafets, like the 
fingers of the hand. The form of the leafets obovate or inversely 
egg-shaped, acuminated and serrated. (sculus glabra.) Smooth- 
leaved Horse-Chestnut. 

Fic. 5.—Pinnatifid, or cleft in opposite parallel segments, like the web 
ofa feather. In this example the divisions are so closely parallel 
that it is said to be pectinately-pinnatifid, or cleft like the teeth of a 
comb (pecten). [ Othonna pectinata.] 

Fia. 6.—A pinnate or feathered leaf; not merely cleft, but presenting 
parallel rows of leafets. a. The adnate, petiolar, cleft stipule. (A 
Rose leaf.) 

Fic. 7.—A bipinnate or twice-pinnated leaf; said to be equally or ab- 
ruptly pinnate, as the pinna end in even pairs. The base sub- 
tended by thorny stipules. (Mimosa, species.) 

Fie. 8, 9, 10.—A series of leaves having their edges variously ingrafted. 
8. The sheathing, linear, channelled leaf of the Spiderwort (¢Tra- 
descantia virginica). a. The embracing margins ingrafted togeth- 

_erso as to produce a short, cylindric, uncleft sheath; in Grasses 
these sheaths are open to the base. 

Fic. 9.—Leaves of the Phormium tenax, or New Zealand Flax. At 
b. they mutually sheath and are compressed. At a.a, the sheath- 
ing margins unite or become ingrafted and are no longer sheathing ; 
but above, the keeled ieaf again expands, and presents the usual 
natural appearance of grass leaves. 


+ Leaves binate, deeply and incisely toothed, somewhat glaucous. HABI- 
TAT. The Southern States. OBSERV. Distinguished from diphylla by the 
border of the leaf which in that species is entire. 
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Fia. 10.—Is the leaf of a species of Iris; at a. itis open and sheathing, 
- butat b. the two edges become ingrafted together, so as to pro- 
duce a very unusual leaf of a sword-shaped oblique form, thick and 
rigid, and of the same appearance on both surfaces. From this 


form to that of the tubular leaves, or ascidia of Sarracenia, the — 


transition appears sufficiently natural, as in 


Fig. 11, ata. The ingrafted edges of the leaf, like those of Jris, are 
visible in the form of a dorsal leafy ridge ; the base of the petiole or 
foot-stalk is also open and sheathing. 6. Represents the midrib 
transformed into a ventricose open tube, surmounted by an inclin- 


ed auricular lid. Oss. The leaf of the Onion is altogether tubular, . 


yet other species of .4/liwm present solid, flat, or semicylindric fo- 
liage, not very dissimilar to the leavés of Grasses; such hollow 
leaves then, as those in question, have the midrib hollow or inflat- 
ed. In Lobelia Dortmanna the leaves have two longitudinal cay- 
ities, the wnaltered midrib forming a partition between the tubular- 
cavities, which here take place in the lamine of the leaves. 


Fic. 12.—The curious ascidium of Wepenthes distillatoria attached — 


towards the extremity of the leaf. a. The double dorsal or foliar 
lamine. 0. The tubular midrib. 


Fig. 13.—The curious ascidium of the Cephalotus follicularis of New 
Holland, a circle of which around the scape or flower-stalk are 
blended with a. the true leaves. 06. The ventricose pitcher with 
grooves and salient ridges edged with bristly hairs. e¢. The con- 
cave lid. d. The annulated margin, within presenting a row of 
circular inflected hooks. 

Fie. 14.—a. The leaf, and 0. the ciliated, irritable, trap-like appendage 
of the Dionea muscipula, or Fly-trap. c. One of the few glandu- 
lar hairs or bristly processes (enlarged), situated, on either side the 
centre of the lobes of the trap, and in which the irritability of this 
appendage chiefly resides, as it instantly folds together or cleses on 
their being touched. 


Fic. 15. a. a—An example of the floral leaf or bracte, which is 3-lob- 
ed, in the Luchroma coccinea or Bartsia. (Painted Cup.) 


Fic. 16.—a. The ovate bud of the Tulip-tree (Lyriodendron.) 6. The 
membranous concave bractes. c. The truncated quadrangular leaf. 


Fie. 17.—A flower of the umbel of Hoya carnosa. a. The corolla. 
b. The 5 petaloid nectaries or lepanthium. 


PLATE IX. A 


ROOTS, STEMS, AND FORMS OF INFLORESCENCE, 


Fig. 1.—The fibril of a root, or spongiole, highly magnified: a. the 
vessels in the centre seen through the cortex; 6. the natural size 
of the fibrils. 


Fia, 2.—A transverse section of 1. a. the central vessels ; 0. ¢. the cel- 
lular cortex. d. The section of its natural size. 


Fig. 3.—A creeping square stem. (Mint.) 
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Fic. 4.—The Spindle-shaped or Tap-root (Radix fusiformis) of the 
c Radish, accompanied by its cotyledones and young leaves. 
Fic. 5.—A tunicated or coated bulb (the Onion.) 

Fig. 6.—A scaly or squamose bulb (the Lily.) aie 
Fig. 7.—The palmated or hand-shaped roots of Orchis. 
Fic. 8.—The radicant or clinging stem of the Ivy. 


Fic. 9.—The spike of Ophrys spiralis ;—the flowers seated on an 
elongated rachis or stalk. 


Fie. 10.—The raceme of the Red Currant ;—the flowers being pedi- 
cellate. 


Fic. 11.—The twining or volubulous stem of the Convyolvulus. 


Fie. 12.—A branch in the form of a leaf in Ruscus hypoglossum. The 
flower arising from the leaf. 


Fig. 13.—The cyme ina species of Cornus. The general peduncles 
from a common centre asin the umbel, but the partial ones from 
various parts of the primary peduncles. 


Fie. 14.—The corymbus of the Kalmia;—with flowers from various 
parts of the branch, but all meeting in a flat-topped cluster. 


Fig. 15.—The panicle of Poa pratensis, or Meadow-grass ;—an irreg- 
ular and branching mode of inflorescence. 


PLATE X. 


VEGETABLE TEXTURES. 


Fic. 1.—The cellular texture highly magnified, exhibiting the com- 
municating pores and slits ; or, more probably, the motory particles 
floating in the circulating fluid of their parietes; as in Plate xii. 
Fig. 3. 

Fic. 2.—A bundle of ENTIRE VESSELS, or without perforations. 

Fic. 3.—A PERFORATED VESSEL, Called also Cribriform. 


Fic. 4.—The same magnified so as _ to exhibit the supposed elevated 
borders of the perforations. 


Fic. 5.—Moniliform or Bead-like perforated vessels ; allied, apparent- 
ly, to the cellules. 


Fic. 6.— Annular vessels, the perforations or slits almost hte the 
vessel into rings ; their borders also elevated. 


Fic. 7.—A SpirAL VESSEL. Called also Trachea, or air-vessel. 


Fic. 8.—A Spiral vEessEeL magnified, showing also the elevated, and 
probably glandular border; the thread of which is sometimes dou- 
ble, or compounded of others. 

Fie. 9.—A magnified portion of the stem of a Palm (Ptychosperma 
gracilis.) a. The exterior ligneous and vascular bundles, which 
are more indurated than the interior ones. 0. Interior ligneous and 
vascular bundles. 
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Fie, 10.—Oricin or Bups.—A transverse section of a branch of 
Philadelphus coronarius or Mock Orange, eight years old. 
a. b. c. Buds just developed, the origin of which may be traced to 
the first year’s growth of the branch by pale lines. 


Fig. 11. A portion of the two innermost ligneous circles of 10. highly 
magnified. a. b.c. The tracks of the buds conjoined, and con- 
nected with the medulla of the branch. 


Fig. 12.—A wedge cut from the trunk of a Lilac tree 20 years old. 
a. A bud not yet completely developed. 06. One fully formed: 
both originated in the first year’s growth of the stem. 


PLATE XI. 


THE TEXTURE OF VEGETABLES. 


Fig. 1. The Liser, or Inner Bark, a.a.a. The reticular arrange- 
ment of the Jongitudinal fibres; and 0. b. b. The cellular meshes. 


Fic. 2.—A transverse section of the peduncle of the Water Lily (Vym- 
phaa odorata), in which there are 2 series of pneumatic cells ; 
a. 4 large and central; and b. 8 other smaller, by pairs arranged 
contiguous to the other. Within the large cells, more particularly 
towards the root, are scattered hairs which are 3, 4, or 5-parted : 
asin the figures c, c.c. They occupy the situation, apparently, of 
the medulla, and may be considered as acuminated cells, not very 
dissimilar to the external hairs or pubescence of plants, as we may 
perceive in Plate vili. Fig. 14. ¢. 


Fig. 3.—A transverse slice of the petiole of Canna indica (moderately 
magnified), in which the vessels are arranged in distinct fasciculi, 
nearly of the same size in the centre of the section ; alternately 
larger and smaller (a. 6. a. b.) near the circumference on the con- 
vex surface, or that, part of the petiole which is towards the under 
side of the leaf; and all small (ec. ¢. c. c. c. ce.) on the concave sur- 
face. d. d. d. Pneumatic or air cells, continued also into the mid- 
rib, analogous apparently to the pith of stems. 


- Fig. 4.—A portion of the foliar expansion of the Canna magnified, in 
which it will be seen that the coste or ribbed lines e. e. e. are con- 
tinuations of those on the concave surface of the midrib, curved 
outwards in opposite pairs, between the basis and point of the 
leaf; but the central fasciculi pass along to the apex. All the lateral 
vessels do not go off from the midrib (0. b.), but some of them are 
as at a, a., branches of others. At the margins they all inosculate., 


Fic. 5.—A diagram illustrating the origin and connexion of branches: 
The figure may be imagined as a tree 4 years old. The cone a. 
representing the first years growth; 6.6. The second; c.c. The 
third, and d.d. The fourth. The buds furnishing the branches 
e.f.g.h. are all generated in the surface of a. in the spring of the 
first year; but in that year e. only sprouts into a branch; on the 
surface of which is generated i, which in its turn generates k. In 
this series, each branch has sprung in regular succession from that 
of the former year; the age of the branch being marked by the 
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number of ligneous layers: thus k. which is one year old, is cov- 
ered with one ligneous layer ; 7. with two, and e. with three; while 
the original trunk has four, which gives the age of the germ whence 
é. originated. Butg. has two layers, only, and f. h. no more than 
one, although shooting from the same surface as e., which is thus 
explained. The branch g. sprung from an adventitious bud, which 
protruded in the second year of the growth of the stem; and, 
therefore, although the germ whence it originated is as old as that 
of e. yet it is covered with 2 ligneous layers only ; and the 
branch J. which it has protruded in regular succession, has but one, 
or is no older than &., the third in succession one. In the same 
manner the branches /. and h., which have also sprung from adven- 
titious buds, are of the same age as k. although their germs were 
generated on d, and are consequently coéval with the first devel- 
opement of the trunk. 


CUTICULAR PORES. 


Fig. 6.—Fox1ar apertures or pores, on the upper disk of the leaves of 
Viola odorata, illustrative of the double ring with which they are 
sometimes, apparently, surrounded. 


Fic. 7.—The cuticular pore in Marchantia, situated in the centre of a 
slight elevation. 


Fic. 8.—The cuticular pores on the back of the leaves of Common 
Oleander (Veriwm Oleander), which are oval and guarded by 
connivent hairs (a. b.) They are comparatively much larger than 
any of the other kinds of pores. 


Fig. 9,—A transverse section of the curious pore (d.) of the Oleander, 
above, magnified, and showing its penetration into the substance of 
the parenchyma (c.) and lined internally as well as externally with 
hairs; its lining membrane, which is a production of the epidermis 
(a.), is not visibly porous through glasses of the highest powers. 
The section of this leaf, also, displays an example of a cutis con- 
sisting of 4 layers of cells. (0.) : 

Fic. 10.—The quadrilateral pore surrounded by an elevated margin, 
found on both surfaces of the leaves of the American Aloe (Agave. 
americana), and of all the other species of the succulent tribe to 
which it belongs. In the real Aloes the pores are always circular. 

Fic. 11.—An example of the space between the pore, or the shield and 
the enclosing ring, divided into distinct portions, as seen on the 
lower disk of the leaves of Lilac. 

Fig. 12.—A circular pore in the centre of a circular shield, as beauti- 

fully displayed, on both surfaces of Cactus Opuntia or the Prickly 
Pear, 

Fie. 13.—A portion of the cuticle of the leaf of the Indian Corn (Zea 
mays), magnified. a. a. The cuticular or pneumatic pores. 0. 6. 
The supposed lymphatic vessels. 

Fig. 14.—A more enlarged view of the structure of the cuticular pore 
in the leaf of the Zea mays. 
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Fic. 15.—The respiratory pores of the cuticle of the culm of wheat 
(Triticum estivum). é 


Fic. 16.—The cuticular pores, and the course of the lymphatics on the 
superior disk of the leaf of Hoya carnosa, which are nearly regular 
hexagons, 


PLATE XIL. 


VEGETABLE STRUCTURES. 


Fie. 1.—B. A vertical section of the dark portion of A. Fig. 2.—a. The 
cortex, consisting of, —1. the cuticle; 2. the cellular integument ; 
3. the vascular layer, in which the character of the proper vessels is 
displayed; and, 4. the liber or inner bark. 6. The half-organized 
alburnum. c.to d. The perfect wood, consisting of 5. 5. 5. some 
porous, others entire small vessels; and 6. large porous vessels. 
d. to é. The medullary sheath, containing 7. 7. 7. spiral vessels, 
and 8.—oblong porous cells. e. to f. Pith. **Fragments of the 
cells of a divergent layer. Fig 1. A. The natural size. 


Fig. 2.—A. A thin transverse slice of a twig of the Horse-chesnut 
(/Esculus hippocastanum.) Fic. 2. B. The dark-colored por- 
tion of the slice A. separated, and very highly magnified.—a. The 
cuticle.—b. The exterior layer of the cellular integument.—d. The 
vascular layer of the cortex.—e. Liber. *Alburnum in its first 
stage.—f. Perfect wood.—g. A divergent layer.—h. Large vessels 
of the wood.—i. Medullary sheath.—k. Pith. 


Fre. 3.—A mass of cellules highly magnified, exhibiting the circulation 
of the sap in their parietes, as rendered visible by the morron of 
the globular, colored particles, a. : 


, A. Page 
Abortion and ingraftment, great sources of change i in the vegetable 
kingdom 


Abortion of the fruit, supposed to exist naturally in the class ‘Syn- 
genesia 


145, 146 
JEqualis, the order ‘of, how characterized and subdivided. 146 
Aischynomene, the genus of 4 : ; 140 
Affinity, the nature of, in plants 8 
Agrimony (Agrimonia), how known . 100 


Alder (Alnus), the genus of 173 


Aloe, American (Agave), the genus and aises : ; fy Pert 
*Althea. See Marsh-Mallow 


Amelanchior, Shad-blossom (Aronia), the genus i 101 
Amorpha, its anomalous character as a papilionaceous flower ; the 


genus of 11, 136 
*Amygdalus, the genus of the Peach and Almond. ; 22. 
Anemone, the genus of; remarks on Pulsatilla. ~~. 109, 110 
Angelica-tree, &c. (Aralia), how known 72, 
Angiospermia, the order of 115 
*Aphyteia of Africa, account of 127 


Aplectrum (Cymbidium hiemale), the genus of pe ar 167 
Apple, and Pear. See Pyrus.’ 
*Araucaria, remarks on 


180 
Arethusa bulbosa, its generic trait . 166 
Arrow-head (Sagittaria), the genus of 175 
* Artichoke (Cynara), the genus of 149 
*Asparagus, its generic character 75 
Asperifolie, the natural order of 57 
*Autumnal Hawkweed (Apargia), the genus of ; 148 
Azalea (Swamp-Honeysuckle), the genus and species. 91 
B. ; 
Bald Cypress (Schubertia), the character of . 180 
_ Barberry (Berberis), the genus of, irritability of its stamens, geo. - 
graphic distribution, varieties in the fruit ° : 79 
*Banyan tree (Ficus indica), account of , : : . 188 


_ * The asterisk, thus affixed, indicates such genera neo? to be indigenous 
to the United States. 
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Bark, composed of 4 parts ya ‘ - 
Cuticle, its character; how obtained for examination 
—- its exterior layer, porous : . 
Cellular Integument of, examined . . 270, 
Vascular layer of, its situation and character ‘ 271, 
its vessels, supposed to convey downwards 
the proper juice ‘ 
inner, or Liner, sometimes constituting a network, like 
gauze . 
oe the principal source “of vegetable vitality . 


forms the part by which grafts unite; and elaborates 


272 


the alburnous matter hoi: ss 
Beech-drops (Epiphegus, or Orobanche), the genus of 120 
Befaria, the genus ° . . 83 
Bellwort (Uvularia), the genus of , 3 74, 75 
Birthwort (Aristolochia), the genus of - 168 
*Biscutella, how distinguished + 499 
*Bladder Senna (Colutea), its generic trait. 142 
Bloodroot (Sanguinaria), the genus, and habit 103 
Bluebottle, &c. (Centaurea), the genus of, and native species 158 
Blue-curls (Trichostema), the genus of . She « 115 
Blue-eyed Grass (Sysirinchium), the ets : A 50, 51 
Boletus, the generic character . i ‘ 199 
Bow-wood, Osage-apple (Maclura), the genus : 174 
Brake (Pteris), the genus of . : : 194 
Bramble (Rubus), the generic character : : 23 
BRANCHES, their origin and attachment 282 
SEBS similar in structure with the trunk . ib. 
pote their buds, when first visible . 283 
how connected with the trunk ° 284 
—— their successive developement from the bud ib. 

their origin and connexion explained by the diagram 
[Plate 11. fig. 5.] A : 290 
—————. summary conclusions concerning their origin ib. 

*«Bread-nut’ tree (Brosimum Alcicastrum) account of, and affin= 
ities . , : ; . 180 
Buns, how and where formed re : 2 283 
transferred by ingraftment 4 

traceable, by a white line, to their sole origin in the medul- 
lary sheath of the first year’s growth of the alburnum 285 
——-— 2 or more present near the same point of attachment 286 
their limited protrusion, practically known to horticulturists ib. 

— latent, or inert, often carried forward many years previous to 

their developement on the surface of the stem; their duration 

then more than annual, like the inactive embryon within the 
seed: when destroyed, buried beneath the wood . 287 

generated in vital points in the first period of the growth of 
the stem and branch, and axillary ib. 

‘distinct congeries of vegetable beings, and similar to the 
parent ib. 

their individuality, though connected with the common 

trunk or branch . ‘ ‘ 

——- by what means evolved, and how nourished 288 


INDEX. ~ 349 
how first formed and clothed with scales - 288, 289 
in the pee: their developement the only test of vegetable 
vitality : 289 
Bulbs, their kind; how formed ; their ‘scales proliferous é 4. 
— compared with buds . ‘ : ib. 
*Burdock (Arctium), the genus. ' , ; 148 
Button-bush (Cephalanthus), its genus . : 53 
4 Hs : 
*Cabbage (Brassica) how distinguished _.. ; 3 125 
Cactus. See Prickly Pear. 
Calicanthus (Carolina Allspice), its genus. Allied to Cactus 101 
Calopogon, or Cymbidium, its genus ; : : 166 
Calyx, the definition of ; : : 5 
Candytuft (Iberis), the generic trait : ; . #124 
Canna, its generic character : 3 ; 38, 39 
Cantua, or Ipomopsis, the genus : . hf $e 62 
Caprifolia, genus Caprifolium ‘ ; ; 64 
Cassia, the genus of, and use : 90 
a papilionaceous corolla with spreading petals and unequal — 
anthers of 2 kinds é : 12 
*Castor-oil plant (Ricinus), the genus of t : : 181 
Catchfly (Silene), the genus and native species ; 95 
Catmint (Nepeta), its generic character. 5 : 14 
*Celandine (Chelidonium), the genus of : é 102 
— native (Meconopsis), the genus of : : 103 
Centaury American (Sabbatia), the genus 4 : 69 
*Cephalotus of New Holland, account of . s ; 105 
Cheat (Bromus), how known from Festuca ‘ : 47 
Chesnut (Castanea), the genus of : , : 176 
Chrysanthemum. See Ox-eye Daisy. 
Cinquefoil (Potentilla), the genus of; allied to the Strawberry 23 - 
Clarkia, how distinguished from (Enothera 84 


Classes Two principal among Phenogamous eee viz. Cotyledo- 


nous and Acotyledonous, explained ‘ 235, 236 
Classes of Linneus, a tabular view of : ; : 36 
Classification, the method of Linnzus : ; ~24—31 
Cleome, the generic character . é . . 125 
Clitoria, the generic trait . ° ‘ : 142 
Clover (Trifolium), the genus of . : ' 140 

red; the corolla monopetalous : ; 12 

. Club-moss (Lycopodium), the genus of . 4 195, 196 
*Cockle (Agrostemma), the genus of : : 96 
Coffee-bean tree (Gymnocladus), the genus of, &e. 12, 191 
Collinsia, the genus and species of . - . 117 
Compound flowers, their character 18, 19 

- different kinds of ; how best distinguished gen- 

erally . ; 20, 21 
Convolvulus, how distinguished from Ipomeea : . 60 
Columbine (Aquilegia), the genus of . E a Mae ie 
Cornel Dogwood (Cornus), how known . : ° 54 
Corydalis, the genus of; northern species ° : 134 
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Coral-root (Corallorhiza), the genus of . rh a ‘ 167 


Coreopsis. See Tick-seed Sunflower 
*Cotton (Gossypium) the genus of; limit of its cultivation in the 


United States : : : 131 
*Cotton-thistle (Onopordon), the genus of d ‘ 149 
Cotyledones or Seed- skis generally 2 in number; their use and 

character 11 
—— explained ; 2 great classes, MonocoryLeponss and ~ 

DICOTYLEDONES ° 45, 46 
— in the Liliaceous plants, and others, only one, or whol- 

ly wanting . 11 
*Cow-tree, “* Arbol de la Vaca,” account of : 5 189 
Cranberry (Oxycoccus), the genus and species ob fiw . 84,85 
Cress (Lepidium), its generic character : 123 
Crowfoot, Buttercup, &c. (Ranunculus), the genus, &e. 110 
Crucirorm Frowers (Tetradynamia) . ° : oe 
CryPTOGAMIA Class, the character of 193 
Cryptogamous plants, their germination ; some of the orders proba- 

bly wholly agamous . ‘ 237 
Cucumber, Single-seeded (Sycios), the genus Py ane P 182 
———— Indian (Gyromia or Medeola), the genus é 80, 81 
Cuphea, the generic character of, allied to Lythrum . . 99 
Cypress (Cupressus), the genus of . , ; 180 

D. 
*Daffodil (Narcissus), the genus of j : ‘ 77 
Dandelion (Leontodon), the genus of : - 147 
*Darnel, Tare, (Lolium), intoxicating ‘ : ° 48 
Date-Plum, Persimmon (Diospyrus), the genus . ‘190 
DecanpriA Class, the character of, allied to the 5th . 88, 89 
DiapDELPHIA Class, its character and orders ; . 132, 133 
Dianpria. The characters of the genera Lilac and Privet 39 
Dipynamrta Class, and its orders : 4 ., LU, Laas 
Diacra Class, character of 4 . 183 
Dock and Sorrell (Rumex), the genus of : . 80 
Dog’s-tooth Violet (Erythronium), the genus a 74 
Dragon’s-head (Dracocephalum), the genus , - 114, 115 
E. 

Elder (Sambucus), the generic character : ; 70 
——- its flowers cymose, not umbelliferous . : ae 
Elephant’s Foot (Elephartopus), the genus of . . 160 
Enchanter’s Nightshade (Circza), the genus of : - 40 
ENNEANDRIA Class ‘ . 87 
Epidermis (of plants), its character and analogy . . 251 
ool how obtained for ae as with opinions concern- 

ing its structure : ‘ ‘ 252 
——-—— its porous texture +) a 

differs in color and consistence by ages renewed and 

carried outwards annually; its uses . 253, 254 
Erigenia, the earliest native flower, (See note) . icon 
Eriogonum, allied to Rhubarb, its genus . ° 87 


Euchroma. See Painted Cup 


« 
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Eudora (Elodea of Mich). The flowers migratory . . 190,191 
Everlasting flower (Gnaphalium), the genus and species 152 
F. : 

Families of plants, how constituted, an example . : 3 
Ferns (Felices), the character of . ; ; . 193 
Fescue-grass (Festuca), its generic mark : . AT 
*Fig tree (Ficus), the genus of —.., : . roe 188 
Figwort (Scrophularia), the genus of . F F 116 
Fir-tree (Abies), the genus of * : : Ta 1 
Flax (Linum), its generic character : : ‘ 72 
Fleabane (Erigeron), the genus of . . 154 
Canadian (Cenotus), the genus of - : 153 
Flowering Fern (Osmunda), the genus of . : - 495 
Flowers doubie, or monstrous, how produced F . 6 
Fly-Trap (Dionea), account ohuavt 3 ‘ . 106 
Fuivip components of plants ; their office. é . , 254 
Fools’ Parsley (Aithusa), the generic trait . ‘on B 

Foxglove, American (Gerardia), the genus and some ‘of the spe- 
cies . A : 118 
Fox-tail grass (Alopecurus), how distinguished 46 
Fructification, its definition and application in the Lily and Tulip 2 
Frustranea order of Syngenesia : 157 
*Fumitory (Fumaria), how distinguished from Corydalis . 134 

G. 

Gaura, how distinguished from Cénothera and Biecte aie or the 
Willow-herb. ; 84 
Gentian (Gentiana), the genus of . - 2 6B 
*Geranium, Greenhouse (Pelargonium), the genus . . 128, 129 
- common (Geranium), the genus of : - 129 
Glands external, of Botanists, their peculiarities . . 249, 250 


Glandular TT adeiy es. scarcely demonstrable ;_ its probable effect, 
in the vegetable system; the borders of the vessels ae gba 


to possess a glandular function 2 . 249 
*Globe Thistle (Echinops), the genus of : Bae af 
Golden-rod (Solidago), the genus of : ; : 155 
Gonolobus, how distinguished from Asclepias ; - 68 
*Gourd, Pumpkin (Cucurbita), the genus of ; T2ES2 
Grasses (GraMINEZX), the character of the tribe 42, 43, 44, 45 
Green-Briar (Smilax), the genus of s : 186 
Ground-cherry (Physalis), the genus of ; : UTS 
*Ground-ivy (Glechoma), its generic character. 13,14 &114 
Guelder-rose (Viburnum), the genus of i : Yin: a 
Gymnospermia order of Didynaimia . ‘ 113 
GynAnprtia Class, its natural and artificial character 161, 162 

Fi. 
Hazlenut (Corylus), the genus of . jas : ~ “WG 
Hawthom (Crategus), the genus of _. ; : 100 
-Hedysarum, the genus of * ; . 140 
wee *eyrans, self-moving plant, account of : 144 
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Helenium, the genus of . : . 156 
Hemp-Agrimony (Eupatorium), genus and species rad 151 
*Hemp (Cannabis), the genus of i « 186 
*Henbane (Hyoscyamus), the genus of ‘ es 63 
Hepranpria Class ; ; - ea 
Herd’s-grass (Phleum), its generic character | : , 46 
Hexanpria Class ; ‘ : errs 
Hibiscus. See Swamp Hollyhock. ii 
Hickory, or White Walnut (Carya), the genus 5 ee ; 177 
Hippuris, its very simple structure . : o 3 
Honey Locust (Gleditschia), the genus and species . 187 
a leguminous tree with a regular flower . oh 
Honeysuckle (Lonicera), how known . : ‘ 64 
Hop (Humulus), the genus of ; : ; 185, 186 
*Horehound (Marrubium), the genus of : : 114 
Horse-chestnut (AZsculus), the genus of : : ee 
Hound’s-tongue (Cynoglossum), the genus : ; 59 
Houstonia, its generic character ‘ f 53 
Hylum or umbilical scar : : * ; 10 
Hypnum, itscharacter . . : ‘ « Je 
I. 
IcosAnpRiIA, Class, how known from Polyandria . z 97 
*Indian Cress, Nasturtium (Tropzolum), the genus of, and use 86 
*Indian Com (Zea), peculiarities of its structure, and proneness to 
hybridism . : : : : 42, 43 
its genus ees 173 
cae Hemp (Apocynum), the genus, and manner of entrapping 
ies ‘ ’ 
Indian Ginger, . Asarabacea (Asarum), the gunus SS : 169 
Indian Potatoes, &c. (Apios), the genus ; a 141 
Indian rubber, obtained from Ficus elastica . : . 189 
Indigo plant (Indigofera), the genus. . ‘ 142 
Individuality of a tree is formed of congregated indi- 
viduals : .- 2138 
——- the leaves, not mere pulmonary organs—sometimes even 
compounded individuals, asin Bryophyllum —. 214 


the mere marginal divisions of leaves, serratures, &e, in- 
dicative of so many separate but ingrafted individuals—analogy 


in the animal! kingdom, par ticularly i in the Pyrosoma 215 
Inula, American (Chrysopsis), the genus of . . 154, 155 
Iris (Flower de Luce), the family and genus of 50 
Isanthus, the flower nearly equa its genus . A =.) Soe 
Iva, the genus of ; H ‘ 160 

J. 
Juniper (Juniperus), the genus of . 192 
Judas tree (Cercis), with 10 separate stamens and the ‘carina of 2 

petals 12 
Juice, PROPER, of vegetables, gometines milky, ¢ or of various col- 

ors 258, 259 


ue what and how produced—different i in different 
plants—decomposed by similar chemical agents—the precipi- 
tate, resinous and ligneous matter. : 259, 260 
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JUICE, PROPER, contains similar elements with the sap, but in dif- 
ferent proportions ; as Carbon, Hydrogen, and Oxygen—other 


materials probably absorbed fiom the soil ‘ 26 1 
- its different secretions; comparative analysis™ of 
some vegetable products : : : 262, 263 
K. 
Kalmia (Calico-bush, Spoon-wood), the genus and species 92, 93 
Kidney-bean (Phaseolus), how known from Dolichos or Lima Bean 140 
*Knawell (Scleranthus), the genus of . 95 
Knotgrass, Buckwheat, &c. Sth anaes the genus of, the num- 
ber of stamens variable 86, 87 
Krigia, how characterized ; : ; : 148 
L. 4 
Labiate flowers of 2 kinds, ringent or gaping, and personate or 
| masked : : ae 1 
Lady’s slipper (Cypripedium), the oenus of . j 168 
Lagetta, or Lace-tree, its use as an article of dress- : ieieG 
_ Lareh (Larix), remarks on. ; : : 179 
Larkspur (Delphinium), the genus of ? : rl OZ 
*Lavatera, its generic trait ‘ 131 
Laurus, the genus of the Sassafras, Spice- bush, Camplion tree, &e. 
white Sassafras, uses of the species d 87, 88 
Leatherwood (Dire a), the genus of, tenacity of its bark : 85 
LEAVES, their general occurrence ;. their function sometimes per-- 
formed by the stem . ; : : 217, 218 
sometimes ambiguous : : 218 


Only rwo systems of general organization, viz. The Rapt- 
CULAR and Forrar.—Dodder, an example of an ambiguous - 


vegetative system . 218, 219 
the foliar approaches the radicular system in submersed 
aquatics. 219 
Leaves, their Esper transformations and “dispositions on the 
stem . - 219, 220 
Bractes, leaves, possessing the colors of flowers ; ; examples 220 
Calyx, also possessed of the foliar character 4 220, 221 
The Corolla often allied to the calyx . 221, 222 
The Stamens often changed into petals, &e. ; 3 as in double 
flowers. ; cp eee 
equivocal character of the flower of Calicanthus : "223 
The Pistils, masked by mutual ingraftment ; how referrible to 
leaves ;—their singular alterations ; : 223, 224 
their degeneration and occasional changes. é 224 
The great simplicity of the flower in some aquatics 224, 225 
Leaves, anatomy of ; their functions, and individuality ; 291 
composed of 3 parts; viz. the vascular, cellular, and cu- 
ticular layers . 292 
their vascular system observable i in skeleton productions ib. 


in those of monocotyledonous plants the vessels run in 
gently curved or nearly straight lines, which are either longi- 
tudinal or transverse. Lv. Plate 11. Fig. 4.]. . 294 
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LEAVES, a double, or ascending and descending system of vessels 
in the sessile leaves of the White Lily, and others of the tribe 294 
~ the spiral vessels nearer to the upper than the under disk 


ofleaves . pot : wate ; . 295 
— the vessels, though nearly parallel, sometimes communi- 
cate laterally ib. 


~ the longitudinal foliar vessels, in this tribe of plants, a con- 

tinuation of those near the surface of the caudex or stem ib. 
Leaves petiolated, 2 divisions of, in monocotyledones ; viz. with 

longitudinal or transverse ribs_. : - : 
—those of Grasses, examples of the longitudinally ribbed 
kind . : A: : . wh: ee 
— of Indian Corn, their vascular structure : 296, 297 
the vessels in the foliar expansion, unlike 
those of the petiole ; differ in size ; ~ 297, 298 
— examination of the transverse section of the leaf of Indian, 
Corn : ; : ; : 4 
— transversely ribbed (as in Canna), the peculiarities of their 
vascular structure : , 3 299, 300 
— A transverse section of the petiole of Canna examined, 

[v. Plate 11. Fig. 3.] in which the pneumatic cells in the peti 

ole and midrib are observable. [v. the above Figure] ~ 300 
Leaves of Dycotyledonous plants—their reticulated, vascular struc- 

ture more complicated than in the Monocotyledones 301 

thin or membranous, an examination of : 301, 302 
— attached to the wood by bundles of internal spiral vessels 
which enter the petiole. : : ‘ 
The proper vessels pass only into the bark; as illustrated by 

the passage of colored fluids : . 

arrangement of the vessels in the transverse slice of the 
petiole of the Lilac : : 302, 308 
— the disposition of the vessels in compound leaves 303, 304 
— the vascular structure of the petiole of the Hollyhock and 
Geranium, nearly similar to that of compound leaves ; a simi- 
lar structure in the petioles of some longitudinally ribbed or 
nerved leaves : ; . x 304, 305 
— vascular bundles in the lamina greatly subdivided, becom- 
ing smaller by subdivision and the diminution of their number, 


296 


298 


302 


ib. 


‘but not by any reduction of their respective diameters . 805 
—do the vessels of leaves then anastomose, or are the 
smaller fasciculi merely separations from the larger? ; ib. 


in the smaller branches, many bundles of vessels appear 

as if connected nearly at right angles, and are not separations 
from the larger fasciculi : : ; . 3806 
Leaves, thick and fleshy, of the dicotyledones examined . ~- ib. 

part of the fluid taken up from the air, in those plants, 

passes probably at once into the central cells, whose contents 

are colorless :—another undergoes the usual change from light 


and aération : , : : . : 307 
Leaves, the cellular system of . , : 3 . 308 
fhe cells, probably, originally spheroidal h a‘ ib. 


— their hexagenal figure, the effect of mutual and 


coéqual compression ib. 


_ INDEX. : BBB 


a 


—--—— ceils, their individual structure—separated necessarily from 


each other by a double membrane : 309 
destitute of pores, yet capable of communicating their 

contained fluids ‘ : : 310 

— the cells sometimes contain crystallized salts , ib, 

—- ——— vary in size Mib. 
Leaves, their vascular and cellular system nearly similar to that of 

the stem ; 311 

Leaves, their cuticular system, its uses and ¢ appearance 311, 312 


— the epidermis not really perforated by pores, but enters 
into and lines them, and the real pores, though existing, have 
. hot been rendered visible, even by the microscope 312 
their interior cuticular layer, consisting of a vascular net- 
work i ib. 
the lines forming the meshes believed to be lymphatic ves- 
sels , : 312 
the meshes of the cuticular r layer d differ in size, but always 
minute : 312, 313 
cuticular cells, their form ; ; in one or more ayers : 313 
their slits or apertures various, and where situated 313, 314 
they occupy the upper disk only whe leaves 314 
———. ——-—— surrounded by borders. ib. 
different forms and varieties of [v. Plate 11. ] ib. 
—— scarcely ever seen on the upper surface of the 
leaves of ligneons Bria’ but on both surfaces in herbaceous 
ones : : 315 
— their ¢ appearance ina ‘vertical section of the leaf 315, 316 
connected with the ultimate ramifications of the 


vessels of the leaf 316 
believed to be the exhalant and respiratory organs 

of plants ib. 

— facts in support of their respiratory functions 317 

opinions on their origin : . 317, 318 

Leaves, their importance in the vegetable economy recapitulated~ 318 

Legume, what kind of fruit 10 
Legume of 2 cells, in Biserrula ; and in Diphaca 2 legumes from 

one flower 3 , : 12 

Leguminous plants, useful for diet, &e. ib. 


Leguminose. Only about 4 genera, with equal sets of stamens 133 


——--- useful and ornamental species A ‘ 143 
Lespedeza, how distinguished from Hedysarum : 140 
Lettuce (Lactuca), how distinguished Bone 7 Ae #8 147 
Liatris, the genus of, and some of the species ate oy 150 
Liliaceous Flower, and general remarks ; 3 ; 1 
Lily (Lilium), the genus : 73 
Ligneous fibre, its character and uses—conjectures concerning its 
origin 250 


, how obtained pure for exami ination—physical prop- 
erties, and relation to chemical agents—becomes charcoal on 
~ burning : 250, 251 
Lima-bean (Dolichos), how known—uses of the species , 141 
Liverwort, noble (Hepatica), the genus. B 110 
Lizard’s-tail (Saururus), the genus of, and affinity ; 81 
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Locust-tree (Robinia), generic character , : 142 . 
“Lucerne, &c. (Medicago), how known : A ; ib. 
Lungwort (Pulmonaria), the genus of : Mera acer 58 
Lupin (Lupinus), the genus and some species f : 136, 157 
Lygodium, the genus of : : . : : 195 
Lysimachia (Loosestrife), the genus of Ae ; 59 
Lythrum, allied to Lagerstroemia . . : . 99 
M. at ee 
Magnolia, how distinguished from Lyriodendron : 108 
, some account of the principal species : 108, 109 
Maidenhair (Adiantum), the generic trait, and species : 195 
Malaxis, the genus of ais ; mbes ‘ 4 167 
Mallow (Malva), how known é ; : : 131 
Malvaceae, natural order—some of its more splendid and remarka- 
ble productions, Adansonia, &c. : ‘ : 129, 130 
Marjoram (Origanum), the genus of as : 7 114 
Marsh Fleabane (Conyza), the genus of : , ; 152 
*Marsh-mallow (Althaa,) the generic trait : ; 131 
*Marygold, African (Tagetes), the genus of : : 156 
* oa , common (Calendula), the genus of ; ‘ 159 
May-apple (Podophyllum), the genus and use ? ot 103 
Meadow-grass (Poa), how known ; : . 46 


Meconopsis. See Celandine. 
Medullary Sheath, where situated ; its green color, and appearance 


when magnified é ; , 2 277, 278 
ns , Spiral vessels situated in its cellular substance ‘ 278 
- , the opinions of authors on their functions 278 

*®Mezereon (Daphne), how known from Dirca, qualities ; 85 
Microstylis (Malaxis species), the genus of - : 167 
Mikania, the genus of 151 


Milkwort (Polygala), the genus and some of the prineipal native, 


showy species. ; : : ; : 185 
Milk-vetch (Astragalus), the genus of ' . ; 139 
Millfoil (Achillea), the genus of : ; es 156 
Misseltoe (Viscum), the genns of : : : ‘ 185 
MonaADELPHIA Class, its character A 126 


Mownanpria Class. The character of genera and species of plants 37 


Monarda (Mountain Balm), its genus ; P ; Al 
Monkey-flower (Mimulus), the genus and native species 118 
*Monkshood (Aconitum), how known from Larkspur , 107 
Monacra Class, its natural and -artificial character : 169, 170 
- Monotropa, the genus of é 5 : : 93 
*Moonwort, Honesty (Lunaria), the genus of : . 124 
Mountain Ash (Sorbus), allied to Crateegus ‘ : 100 
Mountain Mint (Pycnanthemum), the genus : 114 
Mouse-ear Chickweed (Cerastium), the genus’. : 96 
Mosses, the order of ; ; ; / ; 196 
Morel (Phallus), the genus of : : F , 199 
Mulberry-tree (Morus), the genus of : ° ; 173 


t rE. diffusus, which I have lately seen, has sky-blue flowers. 


‘ 
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Mushroom tribe (Fungi) . f 199 
*Mustard (Sinapis), the generic character—how distinguished from i 
the Cabbage : : ; : ‘ . 125 

N. 
Necessaria order, of the class Syngenesia : ° 159 
Nelumbium, or Large Pond Lily, the genus : ; 110, 111 
Neottia, or Spiranthes, the genus of : A 165, 166 
*Nepenthes, account of, and ascidia ; Cite iprs 104, 105 
*Nicandra, scarcely distinct from Physalis . : : 63 

j O. 
Oak (Quercus), the genus of; use of some of the species : 175 
“Oat (Avena), how characterized F : i AT 
Ocranpria Class ; : ; : 83 
Orders of the Linnzan System : : 31—35 
*Orehard fruits, their original country and character . 24 
*Orchard-grass (Dactylus), the genus of ? ; 47 
Orchis, the genus of, and some of the species . : 164 
Orchide, description of the order ; 161—164 
*Ox-eye Daisy, &c. (Chrysanthemum), the genus of a 155 

P: 
Painted-cup (Euchroma, or Bartsia), the genus : ee A 
*Paper-mulberry (Broussonetia), use of ; ; . 173 
PAPILIONACEOUS FLoweERs, or LEGUMINOSZ . 8,9 
Parnassus, Grass of (Parnassia), the genus ‘ . 71 
Partridge-berry (Mitchella), the genus : . 53, 54 

Passion-flower (Passiflora), the genus, native and ‘ornamental spe- 
cies ‘ 127, 128 
Pavia, the American section of the Horse- Chestnut genus. 83 
*Pea (Pisum), the genus of ; : ; é 137 
, the flower and fruit of . 9 
Peloria, an example of the personate corolla, reduced to a regular 

form n 4 2 : 15, 112 
*Peony (Pxonia), the genus ‘ : : 108 
Pentstemon, the character of the genus ; : 118, 119 
PENTANDRIA Class ‘ : ; 56 
- :, Second order (Dyginia) 65 


Personate flowers, sometimes possessed of a rudimental 5th stamen 14 
Petalostemon, a papilionaceous flower, with only 5 stamens, and 


5 oblong petals : , : 11, 133. 
Phlox, or Lychnidea, how ‘distinguished : 61 
“Pink (Dianthus), the genus, how distinguished from Saponaria 94 
Pipsisseway (Chimaphila), the genus of ; ; ‘ 94 
Pine and Fir-tree (Pinus), the genus of é 178 

remarks on the natural character of, and o on some ‘of the species 179 
Piru, or Mepu ta, its Situation and character ; ‘ 279 


——-, its form in different plants—generally constituting a contin- 
uous column, sometimes pipggng hollows separated by dia- 
phragms : : ; 279, 280 
-, sometimes broken by Henan plates ib. 
Pith consists of hexagonal cells—generally destitute of vessels—its 
functions little important to the perfection of the vegetable 281 
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Pith, its uses conjectured : : _ 281 
Plane, or Button-wood (Platanus), the genus J ‘ 177 
Puants, the general character of ‘ 201 


, devoid of sensibility—their motion principally i in the sap 
—their vitality periodical—the buds a source of regeneration, 
besides the seeds—always similar with the parent stock—their 
growth wholly annual—not influenced by the age of the parent 
trunk... 202 
renew and vary their ‘existence by the seed—nourished in 
infancy by the. cotyledones—sap : elaborated in the extreme ~ 
fibres of the root—aérated through the cortical pores of the 


leaves principally : i 203 
their constitution more variable than i in animals : 204 
their resistance to the effects of heat and ooh eae 
lation of their distinguishing traits ; 208 205 
Puants, the general organization of ' 205 
-, thouch so greatly diversified, present only 4 distinct 

forms of organs: viz. the roots, stem, leaves, and seed. ib. 
Pogonia, or Arethusa, the genus of ‘ : ' 166 
Polanisia, its generic character ‘ : F ie 126 
Polemonium, its genus and natural order : bee : 61 
PoLYANDRIA Class, how distinguished. : , 102 
Polygonatum (Solomon’s Seal), how characterized ; 76 
Polymnia, the genus of —. ' ‘ . 160 
Polypody (Polypodium), the eeneric trait : : 194 
Poke (Phytolacca), the genus, uses of . ‘ ‘ 96 
Pond-lily (Nymphea), the genus : , ‘ . 107 
Pond-weed (Potamogeton), the genus of ‘ , 55 
Poplar (Populus), the genus of F ; ; . 189, 190 
Poppy (Papaver), its genus and uses : ; : 102 
Prenanthes, the genus of ‘ 147 
Prickly- Pear, &e. (Cactus), the genus of, and remarks on some of 

the showy and useful species : , 97, 98 
Princes?-Feather (Amaranthus), the genus ‘of . at de 174 
Proserpinaca, generically allied to Myriophyllum_. ‘ 51 
“Prunella, or Self-heal, the genus of. ‘ : 14, 115 
Prunus, the genus of the Plum and Cherry : F 22, 99 
Purslain (Portulaca), the genus of : 106, 107 
Pyrus, the genus of the Apple, Pear, and native ‘Crab ; 22, 100 

R. 

*Radish (Raphanus), the genus of . d ; 124 
*Rafflesia, account of; the largest flower known . ‘ 192 


Ranunculus. See Crowfoot. 
Red-bud (Cercis), the genus of, with 10 distinct stamens 89, 90 
*Red Chickweed, Pimpernel (Anagalis), the genus of ° 60 


Reed (Arundo), the generic character P : : 48 
Reed-mace (Typha), the genus of . ‘ ; ‘ 172 
Rhexia, the genus of , 83, 84 
Rhododendron, Azalea, Mountain Laurel, "Swamp Honey Ss 

&c. genus and species of : ° —_ 


Rhodora, the generic trait ‘ ‘ , 92 
*Rhubarb (Rheum), the genus of, and uses ° : 87 
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*Rice (Oryza), how known, native country of, appearance and use 79 


Rochelia, how distinguished from Cynoglossum : ; 59 
Rocket, or Dames’-violet (Hesperis), the genus of ; 125 
Roots, their presence nearly universal : “ : 206 
, essentially only fibres ‘ ‘ £ 207 

, their affinity with tendrils—economy ‘ ; 208 

» kinds of roots—economy of bulbs. ‘ : 209 

—-, the nature of scaly bulbs—physical structure of roots 210 


, the absence of spiral vessels appears to influence the desti- 
nation of roots—the radical type a mere condition of the vege- 


table organs? : ° : ; ° 211 
Rose, the character of the genus ° : é ; 23, 101 
Rosaceous family py ae as - 5 : 22 
Rudbeckia, the genus of 5 " ; . 157 
Ruppia, the generic character : : : ; 55 

s. + 
Sie (Salvia), its peculiar character, &c. ; 14, 41 


Saintfoin, &c. (Hedysarum, or Desmodium), the genus of F 140 
Sap, or common juice; its motion and Hae ob in the animal 


kingdom ; 255 
, its character, and the ‘changes it experiences from fermenta- 
tion—sometimes boiled down for sugar . A . 256 
, its chemical analysis by Vauquelin ; a 256, 257 
consists principally of water with carbonaceous matter, ace- 
tate of potash, and carbonate of lime ; : 257 
Saponaria (Soap-wort), how known from Dianthus é 94 
Sarsaparilla, from what species obtained : bo aug 187 
*Scabious (Scabiosa), allied to the Teazel : ° . 52 
Sclerotium Cocos ; 200 
Scorpion-grass, Mouse-ear (Myosotis), the genus of ; 58 
Sea-weeds, &c. (Algez), the order of ‘ - . 198 
Sedge-grass (Carex), the genus of 172 
Seep, its system—the Pollen, its appearance 8 - modification of 
the cellular tissue 226 
Pollen, its obvious vitality—the germs probably similar in sys- 
tem 227 


Cellules, possessed of a circulating system—Algas wholly 
composed of them—a vegetable quoted, consisting merely of 


isolated, proliferous cellules, giving ared color to the snow 228 
_ The cellules in the Confervas, possessed of spontaneous mo- 
tion, like animalcules 229 


The stigma usually presents a slandula surface—the nectaries ; 3 
use of their fluid ib. 


The Pericarp, how referrible to its foliar type. —Fertilization 230 


The seed ; its circumstances—dormancy, and examples 231 
Subtleness of the vital principle in plants ‘ ‘ 232 
The cotyledones, their character, and uses to the plant 233 


Difference between the agamous and sexual race of plants ;— 
the occasional difference of the primordial and ordinary foli- 


age, witn examples - i ‘ > 234, 235 
- Segregata, the order of, in Syngenesia ‘ : ; 160 
: 196 


Shave-rush (Equisetum), the genus of 
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Shepherd’s-purse (Thlaspi), allied to Cress . 122, 123 
Shield Fern (Aspidium), the genus of —. \ 7 : 194 
Sida, the generic character, including Napea; uses ° 131, 132 


Side-saddle flower (Sarracenia), its genus ; remarkable leaves . 104 
Silene. See Catchfly. ; 


Silicle, or Short-pod, how distinguished : : : 8 
Siliculosa order of Tetradynamia ; : . 121 
Siliquosa order of do. J es ; , , 124 
Silique, what kind of pericarp . — : : i : 7 
Silk-weed, Swallow-wort (Asclepias), the genus, uses, &e. 66—68 
Silphium, the genus of : : ‘ . : 159 
Skullcap (Scutellaria), the genus 1 de ; ‘ : 115 
Skunk-Cabbage (Symplocarpus), its genus ° é 54, 55 
Smilacina, allied to Convallaria E : } ‘ 76 
Snake-head (Chelone), the genus of . d ‘ 119 
Snow-berry (Symphoria), the genus of : ; 5 ' 64 
*Snowdrop (Galanthus), the genus of ; ‘ , 76 
Solaneae; Solanum, the genus of the Potatoe : ; 62 
Solomon’s-Seal, Lily of the Valley (Convallaria), the genus mea a 
Sow-thistle (Sonchus), how distinguished from Lettuce : 148 
Speed-well (Veronica), its generic character " : 40 
Spiderwort (Tradescantia), the genus of : ‘ 78 
Spurge (Euphorbia), the genus of, and some species ‘ 170, 171 
Stanleya, its generic character . ; : ‘ 126 
Star-flower (Aster), the genus of . ; : ‘ 154 
Srems, general functions and duration—trees terminate their ex- 
istence by conditional accidents only f : : 2 
Stems, their principal kinds and conditions yw , 216, 217 
Stems, Anatomy of ;—their classification . ’ ‘ 263 
, their structure in agamous plants, as Fungi, &c. 263, 264 
monocotyledonous, as in Palms, their character . 264, 265 


, hollow, or fistular, as in Grasses 265, 266 


___-——, without proper bark, and destitute of . 
; 66, 267 


—_—— 


ae 


medullary rays : : . . 

, their vitality confined chiefly to the ex- 
istence of the central bud ° . : . 267 

- , they increase in height, but scarcely in 
diameter ;—how formed : : é ‘ 67, 268 

Stems, Dicotyledonous, woody ; of 3 parts, viz. the bark, wood, 
and pitn : : ; ; ‘ . 268 
Strawberry (Fragaria), the generic character . : 23 
Strophostyles, native Kidney-beans, the genus ‘ : 141 
Sumach (Rhus), the genus, how known ; 5 71 
Sunflower (Helianthus), the genus of c ‘ : 157 


Superflua order of Syngenesia d . : 152 
SyncENESIA Class, its natural and artificial character. - 144—146 
Swamp Hollyhock (Hibiscus), the generic character; ornamental 


and native species ap ce ‘ ‘ 130, 131 

Sweet Pea, Vetchling (Lathyrus), the genus of ; é 137 
ys 

Tansey (Tanacetum), the genus of. i . ‘ 152 


*Tare and Lentile (Ervum), the genus of " : 139 
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*Teasel (Dipsacus), how distinguished : 52 

Tendrils, their various origin; their uses effected in different 
ways, &c. : : A ‘ : . 138 
TETRANDRIA Class 52 

TEeETRADYNAMIA Class (Cavern), i its natural and artificial ' 
character ° : . 120, 121 
Teucrium (Germander), the genus of . ; ° 113 
Thistle (Carduus), the genus of ‘ - : 148, 149 
Thorn-apple (Datura), the generic trait é A 63 
Tick-seed Sun-flower (Coreopsis), the genus of, and species 157, 158 
Toad-flax (Antirrhinum), the genus of ; _* 117 
Tobacco (Nicotiana), the genus of - 63 
Tree-primrose (C£nothera), the genus of ; ornamental species . 84 
TRIANDRIA Class, continued ; , ‘ . 49 
Trillium, the genus of F : ; . : 80 
Truffle (Tuber), the genus of : : : 200 
Trumpet-flower (Bignonia), the genus of . : 116 
Tuber cibarium, its character : ; ° 200 
*Tulip (Tulipa), the genus of, remarks on : é 73, 74 
Tulip-tree (Lyriodendron), the genus of < : < 108 
Twin-flowered Honeysuckle (Xylosteum) ° . 64 

[th 

Umbel, its character ; 15 

Umbelliferous flowers (UmBELLIrERm), the genera principally 
distinguishable by the form of the fruit; examples : 17, 69 
cultivated for diet and medicine : ; 18, '70 

¥. 

Vallisneria, the character of A 184. 
Vascular structure, scarcely traceable in Fungi and Lichenes 292 


visible, however, in Marchantia, and formed of a sin gle 
porous, anastomosing tube, closely connected with the eellular 


matter ‘ ; - P ‘ : 293 
nearly the same, as above, in the Mosses ‘ ib. 

Vascular texture, what.—2 sets of vessels for the ascent and 
descent of the vegetable fluids. ib. 


rendered more visible by imbibing colored fluids—how to 
perform the experiment; with examples—the vessels or tubes 
mutually anastomose . : ° ° 243 
they vary in form and size . . : 244 
3 principal kinds, viz. 

VesseLs Entire, or Vascunorp Cavitigs, simple im- 
perforate cylinders—collected in clusters—how examined— 
their office to receive the proper juices of the plant—consider- 


ed by eminent physiologists as mere intercellular spaces ib. 
— VESSELS PERFORATED, of 2 kinds; viz. Cribriform, or 
porous ; sometimes moniliform, where found. - 245 
annular vessels, formed of parallel, attached rings : ib. 
—_—- , Where found ; both kinds sometimes occur 
in the same tube - : 246 
VESSELS SPIRAL, OF trachee of authors : . ib. 


; 31 
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-, the improbability of their vascular struc- 
ture.—Found in the medullary sheath of young shoots of © 
trees, &c. in the centre of the ligneous threads of the stems 
of Grasses, Palms, and Liliaceous plants, &e. : 247, 248 
*, proceed always in straight lines : 248 
Vegetable matters very similar in their analysis—such as gum, olive 
oil, and resin.—the solid componente: also, very similar in 
their composition. a 262, 263 
Vegetable structure, the general ‘components afc aan ‘ 238 
, its solids supposed to be composed simply of 
the membranous and cellular textures 
these solids are—-The membranous tex- 
ture ‘ ; 238, 239 
_—__._ ____ The cellular texture—the cells analogous to 
those of a honeycomb in figure—situated immediately under 
the cuticle 239 
as _____— the seat of color in the young bark and leaf— 
they form the pith—enter largely into the texture of petals, 


~ 


ee 


and also make part of succulent roots and pulpy fruits 239, 240 
a cellules believed to be a component in almost 
every part of the vegetable ° 240 


—-—__ ——__——_ their functions—distinct bodies, dastitais of 
visible pores—their parietes filled with a circulating fluid— 


how demonstrable—its velocity—chromule what 241 
cae fluids transferred through the cells, though 
‘without visible pores; their motory atoms—how generated 242 
Vernonia, the genus of, and some of the species : ° 149 - 
Vervain (Verbena), the generic character ‘ : 116 
Vetch (Vicia), the generic trait : 139 
Violet (Vicla), the genus of, medicinal uses, “and ornamental spe- 
cies ; ‘ ° 64, 65 
*Viper’s- bugloss (Echium), the genus of : ° : 58 
ve 
Wake-robin (Arum), the genus of : ; ‘ 177, 178 
Wall-cress (Arabis) the genus of - ° . 124 
*Wall-flower and Stock (species of Cheiranthus), examined ‘ 6 
—— ((heiranthus) the genus of .- 124 
the remarkable number and disposition of the stamens 7 
Wallnut (Juglans), the genus of ; : : 176 
Water-Plantain (Alisma), how known . < : 81, 82 
Wax-myrtle, Gale (Myrica), the genus of , 185 


Wild Indigo, a papilionaceous flower, with 10 distinct stamens, 


B. cerulea, used as Asparagus : . 12 
——_——_—_ (Baptisia), its generic character ‘ ‘ 89 
Wild Rice (Zizania), the genus of : < : 174 
Willow (Salix), the genus of . ; 183 
Willow-herb (Epilobium), how distinguished ; ¢ 84 
Winter-green (Pyrola), related to Monotropa . ; 94 
Witch-hazel (Hamamelis), the genus of : ; 55 
*Wheat (Triticum), how known, as a genus ‘ 48 


Whitlow-grass» (Draba),—disposition of the cotyledones in the 
CRUCIFERZE ° ; ; 123 
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Whortleberry (Vaccinium), how distinguished ; ; oe 
*Woad (Isatis), the genus of : ; 125 
Woop, concentrie and divergent layers of : 274 
concentric layers, and depositions in the woody texture— 
that of silex in the Teak wood ‘ 275 


dwergent layers—soluble on maceration in water—sup- 
posed to be processes from the pith, or ey rays, though 


_ Many are not traceable to the pith 275, 276 
Wood, while in the state of alburnum, “endowed with i irri- 
tability ; but in time loses its vitality 276 


its zones annually renewed—origin of—deposited by ‘the 
bark, from the sap, after its elaboratiou in the leaves.—Experi- 


ments to prove this fact , j : 276, 277 
we 
Yellow-root (Xanthorhiza), the genus of : : 72,73. 
Yew (Taxus), the genus of ° : : ; 192 
te ain 
Zinnia, the genus of, with species . : ; 156, 157 
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